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Frosi June through December of 1982 a study of the
 
phytoplankton and water chemistry of Lake Elsinore was
 
conducted. The Lake is a eutrophic lake of approKimately 25
 
square kilometers and a shallow depth reaching 8 to 9
 
meters. It was found that the lake exhibits the
 
characteristics of a monomictic eutrophic lake forming a
 
summer thermocline near 7 meters and having a summer
 
clinograde oxygen distribution. Due to an abundance of
 
phosphate, nitrate was found to be absent or in very low
 
concentration in the lake during most of the year. Members
 
of most of the algal phyla were present with major
 
populations found in the green algae, blue green algae and
 
diatoms. Significant populations of pollution tolerant
 
algal species were identified including seven found to be
 
most frequently present; BactYlococcopsis sp.,
 
Chlorslla <el1ipsoidsa^ Melosira varians^ Kirchneriel1a
 
sp., Stephanodiscas sp., ^ nkistrodasmus convolutas
 
and Golenklnia radiata^ The diversity index for the
 
lake was found to be 3.2. A near shore pollution index of
 
18 and midlake index of 15 were calculated.
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PLATE 1 U=S.G=S. HAP OF LAKE ELSINORE POCKET INSIDE
 
REAR COVER
 
Z » IIxlTROOUOTzora
 
Hutchinson <1957 ^ 1967), Reid (1961)5 Russel—Hunter 
.<1970>:5\'-end;;:-.Palmer'■■;'<1969)' 'have^;descrlbed . methods ^or 
studying and classifying lake trophic conditions based on 
their physical shape, oxygen content, level of organic 
pollution and algal cofflsfnunity- While lakes exhibit many 
interiiiediate stages, two basic classifications exist, 
oligotrophic and eutrophic. The truly oligotrophic lake is 
characterized by a physical shape where the depth is several 
times the width and has sharp vertical sides. Oxygen 
concentration is nearly uniform from the surface to the 
bottom (orthograde). The water is clear and contains a 
sparse community. There is little or no organic pollution. 
Eutrophic lakes, on the other hand, are shallower in depth 
than they are in width and length. During stratification 
the hypolimnion in the eutrophic lake exhibits oxygen 
depletion (clinograde), and the water lacks clarity due to 
high density of the algal community and concentration of 
organic pollutants. 
The diversity among and density of algal populations 
can be used to determine eutrophic conditions without 
actually examining the lake's physical and chemical 
characteristics. Hutchinson (1967) and Palmer <1969) both 
have defined algal species and genera which are indicators 
o f  B u t r o p h i c  l a k e s .  P a l m e r  h a s  a l s o  d e v e l o p e d  a 
  
q u a n t i f i c a t i o n  s y s t e m  w h e r e b y  a s s i g n m e n t  o f  p o i n t s  b a s e d  o n 
  
t h e  c o m p o s i t i o n  o f  t h e  a l g a l  c o m m u n i t y  i n d i c a t e s  t h e 
  
e x i s t e n c e  o f  e u t r o p h i c  w a t e r s . 
  
N o t  o n l y  i s  i t  a d v a n t a g e o u s  t o  u n d e r s t a n d  t h e  l a k e ' s 
  
d e g r e e  o f  e u t r o p h y ,  b u t  i t  i s  d e s i r a b l e  t o  k n o w  w h a t  f a c t o r 
  
o r  f a c t o r s  a r e  c o n t r o l l i n g  t h e  p r i m a r y  p r o d u c t i v i t y  o f  t h e 
  
l a k e  a n d  h o w  c h a n g e s  i n  c h e m i c a l  c o n s t i t u e n t s  o f  t h e  l a k e 
  
m a y  a f f e c t  i t s  p r o d u c t i v i t y .  I n  s o m e  c a s e s ,  s u c h  a s  A s t o t i n 
  
L a k e  C L i n  1 9 7 2 ) ,  a l g a l  p o p u l a t i o n  g r o w t h  m a y  b e  n u t r i e n t 
  
l i m i t e d  b y  n i t r o g e n .  H o w e v e r ,  i n  t h e  p r e s e n c e  o f  a 
  
n i t r o g e n — f i x i n g  b l o o m  o f  C y a n o p h y t a ,  w h i c h  a s s u r e s  a d e q u a t e 
  
a m o u n t s  o f  u s a b l e  n i t r o g e n ,  t h e  g r o w t h  b e c o m e s  l i m i t e d  b y 
  
o t h e r  f a c t o r s  s u c h  a s  p h o s p h a t e ,  r a i c r o n u t r i e n t s , 
  
t e m p e r a t u r e ,  s o l a r  r a d i a t i o n  o r  w h o l e  l a k e  m i x i n g  d u e  t o 
  
w i n d .  B o r d o n  e t .  a l .  < 1 9 8 1 )  f o u n d  t h a t  n u t r i e n t s  i n 
  
g e n e r a l  a n d  p h D s p h o r o u s  i n  p a r t i c u l a r  w e r e  t h e  g r o w t h 
  
l i m i t i n g  f a c t o r s  w i t h i n  t h e  l a k e s  t h e y  s t u d i e d .  T h e s e 
  
o b s e r v a t i o n s  w e r e  m a d e  i n  s u m m e r  c l i m a t e s  w i t h  w a r m 
  
t e m p e r a t u r e s  a n d  h i g h  s o l a r  r a d i a t i o n .  D u r i n g  w i n t e r  m o n t h s 
  
t e m p e r a t u r e  a n d  s o l a r  r a d i a t i o n  g e n e r a l l y  b e c o m e  t h e 
  
l i m i t i n g  f a c t o r s .  S c h w a r t z k o p f  a n d  H e r g e n r a d e r  ( 1 9 7 8 ) , 
  
s t u d y i n g  f o u r  e u t r o p h i c  r e s e r v o i r s ,  f o u n d  n o  c o r r e l a t i o n 
  
b e t w e e n  t h e  d a y  o f  t h e  y e a r  a n d  t h e  c o n c e n t r a t i o n  o f 
  
c h l o r o p h y l 1 - a  C b i o m a s s )  i n d i c a t i n g  t h a t  s e a s o n  a n d 
  
possibly solar radiation have no e4=-fect on biooiass.
 
Howevers this lack o-f correlation is most probably due to
 
the suBiiner—only time span of their investigation.
 
THE STUDY SITE
 
Lake Elsinore, a naturally occurring lake forused by a
 
geologic slump between two fault lines, lies in the Santa
 
Ana River basin. The lake is the southern terminus of the
 
San Jacinto River, with a 198,100 hectare drainage basin,
 
and forms the head of the Temescal Hash. Unlike most lakes
 
studied by other investigators. Lake Elsinore has only
 
intermittent inflows from its tributary basin. Between 1900
 
and 1982 the lake has filled to overflowing only twice!
 
once during the floods of 1916, and a second time during the
 
floods of 1980. A water reservoir, built in the early
 
1930''s, nine kilometers upstream, prevents water flows in
 
the San Jacinto River from reaching Lake Elsinore during
 
years having normal rain fall, such that inflows occur only
 
during flood—level storms. Table 1, from The Lake Elsinore
 
Lake Stabilization and Land Use Plan (1974), shows San
 
Jacinto River water flows in excess of 1000 acre feet
 
between 1930 and 1973. From 1969 to 1976 no flows came from
 
the stream and the 1ake receded to a depth of about 3 to 4
 
f l s e t e r s .  I n  1 9 7 7 ,  d u r i n g  f l o o d s ,  t h s  l a k e  r o s e  s e v e n  m e t e r s 
  
t o  t h e  3 7 9 . 5  m e t e r  e l e v a t i o n  a n d  a g a i n  r o s e  i n  1 9 7 8  b y  t w o 
  
m e t e r s  t o  n e a r  t h e  3 8 1 . 0  m e t e r  e l e v a t i o n .  I n  1 9 8 0  t h e  l a k e 
  
r o s e  s e v e n  m e t e r s  t o  t h e  3 8 1 . 2  m e t e r  l e v e l  a n d ,  f o r  t h e 
  
f i r s t  t i m e  s i n c e  1 9 1 6 ,  o v e r f l o w e d  d o w n s t r e a m  t h r o u g h  t h e 
  
T e m e s c a l  M a s h . 
  
Y E A R  A C R E  F E E T 
  
1 9 3 2  1 0 , 0 0 0 
  
1 9 3 7  8 2 , 3 4 0 
  
1 9 3 0  5 0 , 1 4 0 
  
1 9 3 9  9 , 4 3 0 
  
1 9 4 0  4 6 , 0 9 0 
  
1 9 4 3  7 , 4 8 0 
  
1 9 5 2  1 6 , 6 0 0 
  
1 9 5 9  8 , 7 2 0 
  
1 9 6 9  5 8 , 1 4 0 
  
T a b l e  1 ;  S a n  J a c i n t a  R i v e r  » a t e r  f i o H S  e x c e e d i n g  1 0 0 0  a c r e  f e e t  p e r  y e a r  b e t w e e n 
  
1 9 3 0  a n d  1 9 7 3 .  ( F r o e  L a k e  E l s i n o r e  L a k e  S t a b i l i z a t i o n  a n d  l a n d  u s e  P l a n ) 
  
A s  c a n  b e  s e e n  f r o m  t h e  a b o v e  d i s c u s s i o n  t h e  l a k e 
  
c h a n g e s  g r e a t l y  i n  l e v e l  a n d  w a t e r  q u a l i t y  d e p e n d i n g  o n  t h e 
  
l o c a l  w e a t h e r  p a t t e r n s .  T h e  l a k e  e v a p o r a t e s  a t  a  r a t e  o f 
  
o n e  t o  o n e  a n d  a  h a l f  m e t e r s  i n  h e i g h t  p e r  y e a r  d e p e n d i n g  o n 
  
t h e  s e v e r i t y  a n d  d u r a t i o n  o f  t h e  s u m m e r  w e a t h e r .  D u r i n g  t h e 
  
p e r i o d  o f  t h e  s t u d y  t h e  l a k e  e l e v a t i o n  w a s  b e t w e e n  3 8 0 . O  a n d 
  
3 8 1 . 6  m e t e r s  a b o v e  s e a  l e v e l . 
  
T h e  o n l y  p u b l i s h e d  d a t a  f o r  L a k e  E l s i n o r e  a r e  c o n t a i n e d 
  
i n  t h e  L a k e  E l s i n o r e  L a k e  S t a b i l i z a t i o n  a n d  L a n d  U s e  P l a n 
  
5 
(1974)= These data show some water quality information such
 
as total dissolved solids, chloride, nitrate and
 
conductance, but do not provide any detail on algal
 
communities, algal blooms, thermoclines, oxygen
 
concentrations or other information necessary to understand
 
how the chemical and physical characteristics of the lake
 
are affecting the algal populations in the lake.
 
The purpose of this study is to provide a base line of
 
information on the algal community in the lake and its
 
succession and the Chemical and physical nature of the lake.
 
From this information conclusions are drawn as to the
 
eutrophic nature of the lake and what may be the limiting
 
nutrients in the lake.
 
I I 3: METHOOS
 
M0NIT0RIM6 LOCATIONS AND FIELD SAMPLES
 
A temporary 1aboratory was established in a residence
 
1
 
on the southwest shore near the middle of the length of the
 
lake. Two sampling locations were chosen, one near shG«re
 
and a second near the center of the lake (Plate 1^ in pocket
 
inside rear cover). Both stations were directly off shore
 
from the field station.
 
Station One was about 200 meters from shore where the
 
water was a depth of seven meters. Station Two was about
 
1.5 kilometers from shore where the water was a depth of
 
nine meters. The location of each station was determined at
 
sampling time by triangulation using specified points on
 
shore. From April 13, 1982 to July 5, 1982 water samples
 
Were taken at Station One only and reviewed for algal
 
community characteristics. From July 5, 1982 to September
 
17, 1982, algal populations and water chemistry were
 
monitored, on a weekly bases, with samples taken from both
 
stations at depths of O, two, five and seven nseters.
 
Subsequent samples were taken and analyzed on October 27 and
 
December 20, 1982.
 
Oxygen and temperature depth profiles were taken in
 
situ at 0.6 meter intervals.
 
Incident light energy, on the roof of the field
 
station, was monitored by spectroradiometry, daily, at half
 
hour intervals, between 5:00 A.M. and 8:30 P.M.
 
METHODS of DATA COMPILATION
 
Data compilation Mill be discussed in four different
 
categories: 1) incident light energyl 2) temperature and
 
OKygenj 3) algal populations and 4) water chemistry. Each
 
category requires a specific type of equipment and a
 
different location for analysis.
 
Light energy was monitored using a spectroradiometer
 
controlled by the time clock on a recorder—scanner. The
 
readings from the spectroradiometer were interfaced to an
 
Apple II Computer using a variable resistor and recorded on
 
floppy disk.
 
The spectroradiometer is a Model SR Spectroradiometer
 
(Instrumentation Specialties company, Lincoln, Nebraska)
 
capable of monitoring light quantities frort 750 ma to
 
1550 ma in the IR range and 3SO ma tb 750 in the visible
 
range. The accuracy of the instrument is in the range of
 
-10% and is capable of monitpring both ihfra-red and visible
 
spectra. Only the visible light spectrum was monitored for
 
this study. To keep the signal on seale during the
 
brightest part of the day the instrument was set on the 300K
 
position. Thus, there was a lack of sensitivity during
 
sunrise and sunset measurements. However, light at these
 
times represents less than 1% of the total incident daily
 
light and errors generated by lack of sensitivity at these
 
e
 
times were also less than the errors from the accuracy of
 
the spectroradiometer.
 
The light energy measured by this spectroradiometer is
 
expressed in microwatts per square centimeter per
 
millimicron of wave length Ca;Wcm""®»t£~"»'>. The energy data
 
were then'evaluated as the average spectral energy per,'
 
second for the day in aWcm~®, or multiplied by the total
 
time over which readings are taken and expressed as Joules
 
per square centimeter per day <J/cro®/day)­
The spectroradiC3meter was located on the roof of the
 
field station in a location to minimize the shadow effects
 
from any surrounding trees. Only during the late fall was
 
there any shadow on the spectroradiometer and this only
 
after 3:00 P.M- ^shortly before shadow intrusion from local
 
'mountainsi»^
 
The ISCO Hodel SRR Spectroradiometer Recorder—Scanner
 
was used to control the spBctroradiometer. This unit
 
contains a 24—hour time clock and chart recorder for running
 
the spectroradiometer and recording the measurements of
 
light energy. The recorder also has an automated wave
 
length scanner which mounts on the spectroradiometer to turn
 
it on and drive the spectroradiometer through the infra—red
 
and visible spectra. The time clock is adjustable to
 
collect spectral readings as desired with a shortest
 
interval of once every 15 minutes. For this experiment
 
readings were taken every 30 minutes starting at 5:00 A.M.
 
and ending at 8:30 P.M.
 
The chart paper holder was removed from the chart
 
recorder and the drive for the chart needle modified to
 
include a linear variable resistor with resistance from O to
 
100 k ohms. The resistance of the variable resistor changed
 
as the needle on the chart recorder moved. This resistor
 
then served as the interface between the spectroradiometer
 
recorder and the computer which calculated total incident
 
light energy in the visible spectrum.
 
An Apple II Plus (Apple Computer Inc.) was used to
 
interpolate the energy readings taken by the
 
spectroradiometer. After calibrating the computer to read
 
the chart recorder needle position, via a variable
 
resistor, from O to 100 11'/.^ a program was written to read
 
the incident energy every 5 au of wave length. The
 
actual computation was as follows:
 
EQUATION #l:
 
RA X 3 M 5 X OF = R in watts per 5 »« of wave length
 
RA = spectral radiation from spectroradiometer CO ­
100)
 
3 = multiplication coefficient for spectroradiometer
 
setting (300)
 
5=5 mu of wave length between readings
 
OF = calibration factor for the 5 ma bandwidth
 
being read (see discussion under calibration).
 
10 
Equation #1 calculates the incident energy every 5 mu o-f
 
wave length -froim 380 »« to 750 mu. RA was read -froia
 
the variable resistor and lay between i and 100. Because
 
the spectroradioHieter was set so that -Full scale deflection
 
represented a reading of 300, it was necessary to multiply
 
fay 3 to get a reading between O and 300. As each reading
 
was 5 ma removed from the previous wavelength it was
 
necessary to multiply by 5 {representing 5 ma band
 
width). Finally the spectroradiometer had been calibrated
 
in 5 ma increments against a known standard and the
 
correction factor (CF) for each 5 ea was multiplied by
 
the result to yield an R value for each 5 mu of wave
 
length.
 
EQUATION #2;
 
RT — Rj. + Rs5 + Ras +■...+ R":^^ 
RT = total radiation in visible spectrum (380 - 750 
ma). 
Ra. to R-a^A = individual R values from 
(1) above for each 5 ma of wave length. 
Equation #2 summates each of the 5 mu R values to 
obtain the total radiation (RT) in the visible spectrum for 
each half-hour interval. 
Calibration of the system was performed using the entire 
system in operation reading a known light intensity from an 
ISCO calibrated incandescent bulb mounted in an ISCO Model 
1 1  
S R C  S p e c t r o r a d i o f l i e t e r  C a l i b r a t o r .  F o r  a  d e t a i l e d  d i s c u s s i o n 
  
o f  t h e  c a l i b r a t i o n  t e c h n i q u e  s e e  I S C O  I n s t r u c t i o n  M a n u a l 
  
M o d e l  S R C  S p e c t r o r a d i o m e t e r  C a l i b r a t o r .  T h e  r a d i a t i o n  < R C ) 
  
o f  I S C O  l a m p  M o .  3 7 0  w a s  c a l c u l a t e d  a t  a  d i s t a n c e  o f  1 2  c e 
  
f r o m  t h e  f i l a m e n t  f o r  e v e r y  5 s u  i n t e r v a l  b e t w e e n  3 8 0 
  
a n d  7 5 0  m u  a t  t h e  s p e c i f i e d  s e t t i n g  o f  1 5 . 7 9 0  a m p s . 
  
T h i s  w a s  t h e n  d i v i d e d  b y  t h e  a c t u a l  r e a d i n g  ( A R )  t o  g i v e  t h e 
  
c o r r e c t i o n  f a c t o r  C F  t s e e  e q u a t i o n  3 > . 
  
E Q U A T I O N  # 3 : 
  
C F  =  A R  / R C 
  
C F  =  c o r r e c t i o n  f a c t o r 
  
A R  =  a c t u a l  r e a d i n g 
  
R C  = =  r a d i a t i o n  c a l c u l a t e d 
  
=  w a v e  1 e n g t h 
  
T e m p e r a t u r e  a n d  o x y g e n  l e v e l s  w e r e  m o n i t o r e d  i n 
  
s i t u  u s i n g  a  P r e c i s i o n  S c i e n t i f i c  C o .  S a l v a n i c  C e l l  O x y g e n 
  
A n a l y z e r  C C a t .  N o .  6 8 8 5 0 ) .  B o t h  t h e  t e m p e r a t u r e  a n d  o x y g e n 
  
s e n s o r s  w e r e  c a p a b l e  o f  o p e r a t i n g  a t  d e p t h s  i n  e x c e s s  o f  1 5 
  
m e t e r s ,  g r e a t e r  t h a n  t h e  d e p t h  a t  e i t h e r  s t a t i o n - T h e r e f o r e 
  
t e m p e r a t u r e  a n d  o x y g e n  l e v e l s  w e r e  m o n i t o r e d  f o r  t h e  e n t i r e 
  
w a t e r  c o l u m n  a t  b o t h  s t a t i o n s .  T h e  t e m p e r a t u r e  p r o b e  i s  a 
  
s t a n d a r d  t h e r m i s t e r — t y p e  p r o b e  w i t h  a  c a l i b r a t i o n  k n o b  b u i l t 
  
i n t o  t h e  i n s t r u m e n t  t o  a l l o w  c a l i b r a t i o n  o f  t h e  i n s t r u m e n t 
  
t o  a  m e r c u r y  t h e r m o m e t e r  d u r i n g  u s e . 
  
T h e  o x y g e n  p r o b e  i s  a  g a l v a n i c  c e l l  c o n s i s t i n g  o f  a  s e t 
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o-f concentric electrodes, a central rod—shaped silver
 
cathode surrounded by a cylindrical shaped lead anode. The
 
electrodes are insulated -from each other with their ends
 
eKposed to a thin layer o-f KOH electrolyte trapped under a
 
thin plastic, semipermeable membrane. The membrane serves
 
as a gas permeable membrane which is impermeable to ionic
 
species and to surface active compounds. The lead electrode
 
is sufficiently electronegative to cause spontaneous oxygen
 
reduction without any external electrical voltage and in KOH
 
has no residual electron flow without oxygen.
 
Probe calibratipn was accomplished using a standard
 
Winkler titration, as described in the Hach Chemical
 
Company's DR—EL/2 Bulletin and from APHA Standard Hethods
 
For Examination Of Water and Waste Water XFranson, 1976).
 
For the calibration oxygen content of a control water sample
 
was determined using the probe and the Winkler titration .
 
Correction factors were determined for the probe reading
 
against the Winkler titration by dividing the titration
 
value by the probe reading.
 
EQUATION #4;
 
CO = OT/OP
 
CO = correction oxygen
 
OT = oxygen concentration from titration
 
£W «= oxygen concentration from probe
 
An analysis based on temperature correction charts
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provided by Precision Scientific shoi»«ed that the temperatore
 
correction coefficient Mas a function of the seventeenth
 
power of the temperature in degrees Kelvin- The correction
 
factor for temperature was the lake temperature to the i7th
 
divided by the sample temperature raised to the I7th» This
 
is algebraically represented in equation #5.
 
EQUATION #5:
 
CT = <TL)»^'' /<TC>^^
 
CT = correction coefficient for temperature
 
TL = lake water temperature in degrees Kelvin
 
TC = calibration temperature in degrees Kelvin
 
It is not known if this equation was used by Precision
 
Scientific Co. to develop their table of tenderature
 
correction coefficients- However, it can be used to generate
 
that table and thus allows direct use of the equation for
 
numerical analysis with a computer rather than hand
 
calculations using the published tables. The computer was
 
given the value for CO Cfrom Equation #4), the calibraticwi
 
temperature and the water temperature and meter reading and
 
directly calculated the actual oxygen concentration by
 
multiplying corrected oxygen concentration CCO> times the
 
correction coefficient for temperature CCT> . The first
 
oxygen readings were taken August 25, 1982.
 
Algal populations were counted with a Leitz Model
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716917 Phase Contrast Microscope. A sample o-f the water was
 
placed into a Neubauer Hemacytometer and five O.1 k O.1 mm
 
squares counted under oil immersion. Each algal species
 
present was counted and a record kept of each square and the
 
numbers of each species found. Data are reported in cells
 
per milliliter after correcting for volume.
 
Identification of the more difficult algal species was
 
aided by Kodachrome and Ektachrome photomicrographs of
 
living cells and cells stained with IKI, safranin or
 
Toluidine Blue—O from laboratory stock preparations. The
 
photomicrographs were taken with a Leitz 301—184—001 No.
 
2254 camera with automatic exposure control mounted on a
 
Leitz Ortholux model 837257 microscope. Nhile the IKI and
 
Toluidine Blue—O were used for separation of algal groups,
 
it was found that safranin stain made the external
 
morphological characteristics more distinct, especially fcM^
 
the diatoms, thus allowing identification to genus or
 
species.
 
The IKI and Toluidine Blue—O were administered to
 
living cells in solution and the cells were then
 
photographed in the presence of the stain. However, the
 
safranin was applied using the bacteriological technique of
 
drying, fixing, staining and washing the water sample.
 
Safranin stained the cell walls of diatoms well enough to
 
show valvular overlaps, setae and in some cases punctae. In
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particular, sa-franin helped with positive identification of
 
Melosifaf thereby allowing verification of valvular
 
features, filanientous detail and cellular separations.
 
The Fresh—Water Algae of the United States CSsiith,
 
1950)5 Diatofflaceae of North America (Wolle, 1894), Algae of
 
the Western Great Lakes Area CPrescott, 1951), How to Know
 
the Freshwater Algae CPrescott, 1978) and Diatoms of North
 
America CVinyard, 1979) were used as reference material to
 
identify the algae to genus and species.
 
In addition to dissolved OKygen, which has already been
 
discussedji .'water chemical analyses for .pH, ammonia, nitrate,
 
nitrite, .phosphate '(total and ortho), silica,'sulfate and
 
hardness .were cbnducted:..during, the study.
 
An Analytical Heasurements Redox Meter, model # 707 mV
 
stan'dard:pH ■ meter was.,used .to monitor pH. . The meter was 
standardized at pH 9.0 with one capsule of buffer dissolved 
in , 100 milli'Ti^ers pf-. deioh.lzed'water The remainder of ■ the 
analyses were conducted using the Hach Model DR—2 Water 
Analysis Spectrophotometer Kit. All analyses, except for 
the hardness test, were done spectrophotometerically. 
The Hach DR-2 is a full scale spectrophotometer capable
 
of measuring between 410 and 700 ma. Each procedure has
 
an insertable scale which, when in place behind the meter,
 
allows for direct readings of chemical concentration for the
 
chemical being determined. This scale also specifies a wave
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length setting -for these readings. In the case of
 
phosphate, where no scale was available, known
 
concentrations were tested and an absorbency profile
 
deterfiiined for 700 ma to 410 ma. The maKiiiHiia
 
absorbency was located at 410 ma and a calibration scale
 
constructed as described under phosphate in this section.
 
Afiii!ioniu«n deterrainations were accomplished with the HACH
 
Wessler Method CO — 3 mg/l). A standard series of four
 
concentrations were run using the ammonium scale supplied in
 
the kit- All readings from lake water samples were then
 
corrected in accordance with this calibration. The data
 
reported have 'an . accuracyof,.,±1'0%..'
 
Nitrate was determined using the cadmium reduction
 
method with NitraVer VI Nitrate Reagent CO ^ 0.5 mg/l).
 
First the Nitra Ver VI reagent reduces nitrate to nitrite,
 
then Nitri Ver III Nitrite Reagent is added and a test is
 
conducted for nitrite Cboth nitrate and nitrite register).
 
Nhen no nitrite is present in the water a direct reading of
 
nitrate is taken. Otherwise the nitrite must be subtracted
 
to yield nitrate. It should also be noted that a negative
 
test here indicates that neither nitrate nor nitrite is
 
present.
 
Nitrite tests were accomplished using the HACH
 
Diazotization Method with NitriVer III Nitrite Reagent CO ­
.3 mg/l). Results of this test are influenced only by
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conversion of small amounts of nitrate to nitrite, which
 
occurs in the presence of high concentrations of nitrate.
 
As nitrate was not present in large concentrations, the
 
results are considered to be accurate in determining the
 
presence of small amounts of nitrite.
 
Ortho-phosphate testg were performed by two different
 
methods. In the early tests ortho-phosphate was measured
 
using PhosVer III Phosphate Reagent <HACH Ascorbic Acid
 
Method). The reagents for the Ascorbic Acid Method became
 
eMhausted and the test was changed to the Stanna Ver Method
 
using ammonium molybdate and Stana Ver Powder Reagent. Both
 
of these methods were very sensitive to contamination,
 
especially from the cadmium reduction test for nitrate.
 
Second and third tests were run to check concentrations
 
which appeared to be erroneous. It was found to be
 
necessary to wash each sample bottle with the ammonium
 
molybdate or other acid prior to the test in order to remove
 
all contamination. For the Stana Ver test maximum
 
absorbency was found to be at 410 ma. As no scale was
 
available, standards were run at 14, 7, 3.4, 1.7, 0.85 and
 
0.43 mg/1 and a scale was constructed on a blank
 
transmittance card.
 
The same tests were run for total inorganic phosphate
 
as those for ortho-phosphate except that the samples
 
were boiled for 30 minutes in the presence of acid (ammonium
 
le
 
fliolybdate or hydrogen sulfate) to convert poly-phosphates to
 
ortho—phosphates. The same contamination problems eKisted
 
for these as for the ortho—phosphate tests and the same
 
scales were used to read concentrations.
 
The HACH Heteropoly Blue (powder) Method was used to
 
determine silica concentrSition (O — 3 mg/l)« Measurements
 
were done strictly against the scale provided with the DR—2
 
Kit.
 
Sulfate concentrations were determined
 
turbidimetrically using the HACH Sulfa Ver IV Reagent (O —
 
200 mg/1). Standardization tests indicated the scale in the
 
kit to be accurate within 10% and no corrections were made
 
from scale readings. No special problems were encountered
 
in this determination as the lake water was not highly >
 
colored nor turbid. The colorimeter bottles though were
 
found to cause considerable variance so one bottle was
 
marked and used for all readings. After each test it was
 
necessary to repeatedly scrub, with soap and water, each
 
bottle to assure cleanliness for subsequent tests.
 
Tests were conducted for both calcium hardness and
 
total hardness using titration techniques described in the
 
HACH DR-EL/2 Handbook. Calcium hardness titration with Cal
 
Ver II was determined by a titration of 10 ml samples to an
 
achromic end point. For total hardness a 10 ml sample was
 
titrated by the ManVer II Procedure. Magnesium hardness was
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t h e n  c a l c u l a t e d  a s  t h e  d i f f e r e n c e  b e t w e e n  c a l c i u o i  h a r d n e s s 
  
a n d  t o t a l  h a r d n e s s . 
  
 3:I i: - RE:sLJL_-rs
 
The tables of raw data for chemical and phycological
 
portion of the study appear in appendix A. The data in
 
appendix A is presented in tabular form by date collected
 
starting with April IS, 1982 and ending December 2051902.
 
LiiHI
 
yhile light was fiwanitored daily at 30 minute intervals,
 
except during power failures and equipment malfunctions, the
 
data presented are the average of the incoming radiation
 
during an entire week expressed as microwatts per
 
centimeter squared. The values, shown for each week.
 
WEEK AVERAGE WEEK AVERAGE
 
ENDING * INTENSITY *» ENDING * INTENSITY
 
* «w/cm® ** * aw/cm=®
 
******»******************»*******************************
 
«- ** *
 
7/10/82 « 22000 ** 10/9/82 * 16800
 
7/17/82 * 27100 ** 10/16/82 * 13100
 
7/24/82 « 23300 *«■ 10/23/82 * 13000
 
7/31/82 * 26300 ** 10/30/82 * llOOO
 
8/7/82 * 27700 ■»« 11/6/82 * 10700
 
8/14/82 * 28800 *« 11/13/82 * 8000
 
8/21/82 * 27100 ** 11/20/82 7900
 
8/28/82 * 20500 ** 11/27/82 * 6400
 
9/4/82 * 23800 #* 12/4/82 7500
 
9/11/82 * 17700 ** 12/11/82 * 7000
 
9/18/82 « 12300 ** 12/18/82 « 5600
 
9/25/82 * 15600 ** 12/25/82 * 5500
 
10/2/82 * 16500 ** 1/1/83 * 6200
 
Table 2. Light (solar radiation in the visible spectruo) in oicrouatts per square centieeter 
aveaged over each eeek. 
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represent the weekly av®^age of the daily data collected.
 
Table #2 lists the average solar radiation for each week
 
from July 10 through January 1.
 
July and August experienced the highest intensities
 
with an average of 220OO aw/cm® and a oiaxiinum of 28800
 
aw/cfli® during the week of august 14. The fall intensities
 
fell gradually to an average of 6300 aw/cm® during the
 
month of December with a weekly low of 5500 aw/cro®
 
for the week of December 25. The data are displayed
 
graphically in Figure 1.
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iaiiB CHEHISTRY
 
yater chemistry graphs are presented in figures 2
 
through 37. Figures 2 through 25 are graphs of temperature
 
and oxygen concentration ifersas depth for each sample
 
day and these appear in appendix B. Figures 26 through 37
 
in appendix C are graphs of the concentration of each
 
chemical at each sample depth for each station C8 graphs for
 
each figure) v&r-sus time.
 
Mitrate <Fig. 26, Appendix C)
 
Only during the month of June was nitrate detectable
 
with a maximum value of 1.8 ppm. During the remainder of
 
the study nitrate was not detectable. The October sampling
 
was not tested for nitrate because of the appearance of
 
nitrite in the lake. Nitrate concentration €0.1 ppm) was
 
not significantly greater than nitrite. Nitrate levels were
 
very low in the lake during the summer (less than 0.05 ppm).
 
The test used here would have detected nitrate levels
 
small as 0.05 ppm.
 
Nitrite CFig. 27? Appendix C)
 
Nitrite concentration reveals two active periods. The
 
first in late July and early August and a second extending
 
from mid September into October. The maximum value occurred
 
at the end of July (0.19 ppm, at a depth of 5 meters at
 
23 
Station 2>. This station also had a high concentration at
 
that time at a depth of 7 meters.
 
Ammonia <FiQ. 28, Appendix C)
 
Ammonia concentration is shown to be relatively
 
constant from July through late August. In late August all
 
depths at both stations, except the surface at Station 2,
 
show increases in ammonia concentration apparently preceding
 
a decrease in total algal population density (Fig. 81) and
 
following the maximum summer water temperatures reached in
 
early August (Fig. 35).
 
Ortho — Phosphate (Fig. 29, Appendix C>
 
Ort/jo—Phosphate concentrations at Station 2
 
increased with depth consistently throughout the study.
 
Station 1, however, showed a diversion from this with the
 
concentration at 5 and 7 meters dropping to 0.92 ppm in
 
August, while the concentration at two meters remained above
 
6.04 ppm. Seneral trends for ort#io-phosphate were toward
 
greater concentrations in early July with a decrease to
 
nearly 0.02 ppm in mid August, followed by a generally sharp
 
rise in late August and early September, and these slowly
 
decreased again through December.
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T o t a l  I n o r g a n i c  P l i o s p h a t e  ( F i g ,  3 0 5 ,  A p p e n d i M  C ) 
  
I n o r g a n i c  p h o s p h a t e  h a d  t h r e e  n i a K i m a  f o r  t h e  s u m m e r ? 
  
o n e  i n  m i d  J u l y  a t  i . O  p p m ,  o n e  i n  e a r l y  A u g u s t  a t  0 , 4  p p m 
  
a n d  a  t h i r d  i n  l a t e  A u g u s t — e a r l y  S e p t e m b e r  a t  1 , 0  p p m .  F r o m 
  
e a r l y  S e p t e m b e r  t h r o u g h  D e c e m b e r  l i t t l e  f l u c t u a t i o n  w a s 
  
s v i d e n t s  w i t h  c o n c e n t r a t i o n s  r a n g i n g  f r o m  0 . 1 1  t o  0 . 1 5  p p m . 
  
T h e  m a K i m a  i h  l a t e  J u n e  < 0 . 9  —  1 . 3  p p m )  a r e  s u s p e c t  o f  b e i n g 
  
c a u s e d  b y  c o n t a m i n a t i o n  a s  i n  l a t e r  t e s t s  i t  w a s  f o u n d 
  
n e c e s s a r y  t o  a c i d  w a s h  a l l  g l a s s w a r e  p r i o r  t o  p h o s p h a t e 
  
t e s t s  t o  e l i m i n a t e  c o n t a m i n a t i o n  f r o m  c h e m i c a l s  u s e d  i n 
  
p r e v i o u s  t e s t s . 
  
S u l f a t e  < F i g .  3 1 ,  A p p e n d i x  C ) 
  
S u l f a t e  u s u a l l y  r a n g e d  b e t w e e n  l O O  —  1 2 0  p p m s  b u t 
  
m a x i m a  a n d  m i n i m a  o f  I S O  p p m  a n d  7 0  p p m  w e r e  r e c o r d e d  a s 
  
w e l l .  O n l y  s m a l l  p e a k s  o c c u r r e d  d u r i n g  J u n e  a n d  J u l y  a n d 
  
m o s t  s a m p l e  r e a d i n g s  s h o w e d  a  s l o w  s t e a d y  d e c r e a s e  o f 
  
s u l f a t e  t h r o u g h  O c t o b e r ,  T h e  h i g h e r  c o n c e n t r a t i o n s  o f 
  
s u l f a t e  w e r e  g e n e r a l l y  f o u n d  a t  t h e  d e e p e s t  s a m p l e  p o i n t s . 
  
I t  s h o u l d  b e  n o t e d  h e r e  t h a t  d u r i n g  t h e  p e r i o d s  o f  s t r o n g 
  
t h e r m o c l i n e j  t h e  s a m p l e s  b r o u g h t  f r o m  t h e  b o t t o m  c o n t a i n e d 
  
n o t i c e a b l e  o d o r s  o f  h y d r o g e n  s u l f i d e . 
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Silicate CFig. 32, Appendix C>
 
Each sample point -For silica determination shoMs a
 
maximum concentration in August and a minimum concentration
 
of zero during October, followed by a second maximum during
 
December. Mith some exceptions at Station 1 (depths of 5
 
and 7 meters), the general trends were low concentrations
 
(0.5 ppm) in the early summer, higher concentrations in mid
 
summer (l.i ppm), falling to 0.00 ppm in October and
 
increasing to 1.2 ppm in December.
 
Hardness (Figs. 34 and 35, Appendix C)
 
Total hardness and calcium hardness were monitored
 
during the study,(see fig. 34 and fig- 35 respectively).
 
Calcium hardness, with two exceptions, remained constant at
 
50 ppm. The two exceptions occurred on July 12, when
 
calcium hardness at Station 1, two meter depth was 60 ppm
 
and Station 1, seven meter depth was 55 ppm.
 
Total hardness also showed little variation, remaining
 
near 120 ppm throughout the study. Exceptions to this
 
occurred on July 19, for Station 1 at the surface and 7
 
meter depth (70 and 75 ppm respectively). The minor
 
transitions shown at Station 2 (surface, 2 and 7 meter
 
depths) are from 110 ppm to 120 ppm at the surface and at 2
 
meter depths! and from 130 to 120 ppm at 7 meters.
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elj ^Fig. 3631 Appendix C>
 
During the study the pH remained fairly constant near 9
 
and showed little fluctuation. Only a gradual tendency was
 
apparent for pH to decrease as winter set in.
 
OXYGEN AND TEMPERATURE
 
Oxygen <Fig- 33, Appendix C)
 
Oxygen concentrations are presented for each sample day
 
from August 26 to December 20 in two different ways. The
 
concentrations are reported at O.6 meter depth increments
 
from the surface to the bottom. The oxygen concentrations
 
at O, 2, 5 and seven meters are also shown in the water
 
chemistry tables (tables 2 through 25). Plots of oxygen
 
concentration i^ersas depth for each day are then shown
 
in figures 19 through 25 while figure 33 shows changes in
 
concentration at each sample depth (O, 2, 5 and 7 meters)
 
with time.
 
August 25 (fig. 19) was the first day oxygen data was
 
collected. On August 26 (fig. 20) Station 2 exhibited
 
thermoclines and oxyclines at 7 — 8 meters which resulted in
 
an orthograde oxygen graph. Station 1, being in shallower
 
water only displayed a temporary shallow late afternoon
 
thermocline and oxyciine at 0.6 to 1.2 meters. Station 2
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d e v e l o p e d  t h i s  s a m e  s h a l l o n ^  t e m p e r a t u r e  a n d  O K y g e n  v a r i a t i o n 
  
o n l y  t o  a  m o r e  e K a g g e r a t e d  e x t e n t  w i t h  t h e  m a x i m u m  o x y g e n 
  
c o n c e n t r a t i o n  o - f  7 . 8  p p m  o c c u r r i n g  a t  0 . 6  m e t e r s .  I r f i t h  t h e 
  
e x c e p t i o n  o - f  A u g u s t  3 i s t  S t a t i o n  1  o x y g e n  c o n c e n t r a t i o n s 
  
s h o w e d  o n l y  t h e  s m a l l  o x y c l i n e  n e a r  t h e  s u r f a c e  a n d  r e m a i n e d 
  
a b o v e  i  p a r t  p e r  m i l l i o n  w h i l e  a t  S t a t i o n  2 b e l o w  6  m e t e r s 
  
t h e  o x y g e n  c o n c e n t r a t i o n  t e l l  b e l o w  0 , 5  p a r t s  p e r  m i l l i o n 
  
b e l o w  7  m e t e r s . 
  
D u r i n g  t h e  f a l l  ( O c t o b e r  2 7  a n d  D e c e m b e r  2 0 )  o n l y 
  
s h a l l o w  ( a t  o r  a b o v e  3  m , )  o x y c l i n e s  w e r e  e v i d e n t  i n d i c a t i n g 
  
t h e  e f f e c t s  o f  w h o l e  l a k e  m i x i n g  o n  o x y g e n  c o n c e n t r a t i o n . 
  
A s  c a n  b e  s e e n  i n  f i g u r e s  1 5  a n d  1 6 ,  w h e n  t h e  6 — 7 m e t e r 
  
t h e r m o c l i n e  w a s  b r o k e n  i n  t h e  f a l l ,  o x y g e n  c o n c e n t r a t i o n s  a t 
  
d e p t h s  b e l o w  f o u r  m e t e r s  r o s e  a n d  w e r e  g e n e r a l l y  m a i n t a i n e d 
  
a b o v e  3  p a r t s  p e r  m i l l i o n . 
  
F i g u r e  3 3  s h o w s  c h a n g e s  i n  o x y g e n  c o n c e n t r a t i o n  w i t h 
  
t i m e  t o r  e a c h  o f  t h e  e i g h t  s a m p l i n g  d e p t h s .  T h e  f o u r 
  
h i g h e s t  p e a k s ,  o n e  a t  e a c h  s t a t i o n  a t  O  m e t e r s  a n d  2  m e t e r s , 
  
a n d  a  f i f t h  s m a l l e r  p e a k  a t  S t a t i o n  1 ,  5  m e t e r s  w e r e  a l l 
  
t a k e n  o n  S e p t e m b e r  7  a t  4 S 3 0  P , l i .  T h e  t i m e  o f  d a y  h e r e  m a y 
  
b e  t h e  s i n g l e  m o s t  s i g n i f i c a n t  c a u s e  o f  t h i s  h i g h  p e a k . 
  
P h o t o s y n t h e s i s  h a v i n g  t a k e n  p l a c e  t h r o u g h o u t  t h e  d a y  d r o v e 
  
t h e  d i s s o l v e d  o x y g e n  u p  t o  i t s  h i g h e s t  l e v e l s  o f  1 4  p a r t s 
  
p e r  m i l l i o n .  W i t h  a  w a t e r  t e m p e r a t u r e  a t  S t a t i o n  1  o f 
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29»2^» C« ' at a depth of 0«& iiiet@rs the i^ater i^as super '
 
saturated ,Nith 'oKygen by.;a total of 6a8 parts per mi11ion
 
.CsolLibility of/ OKygen- at 29*-*' ,C-. =..7.8 ppm)- or 180%
 
saturation.' ' Super saturation ©Kisted -to a depth of 2.4,
 
meters iftiher©' dissolved OK-ygen i^<ias. 8.4 parts, per mi11iong, the
 
^ater temperature i^as 26.4*^ ,C« and solubility i^^as
 
0.2 ppm.- : September 7^ September 17 and December 20 all
 
©Khibited oxygen concentrations in excess,of satLiration from
 
O',meters to at least 0.6 meters. On these days sampling ^as
 
conducted at 4.30 5S00 p.m. and 2S30 p.m. The other
 
days ^ hen , oxygen , concentratiorfS i^ere monitored the sampling
 
times i^ere 12"30:, p.m. or earlier and no super saturation i^as
 
found®
 
I^ilSeratyre CFig. 37s Appendix C).
 
Temperature data are also shoi^^n graphically in twa
 
for.ms. Figures 2 through 25 plot temperature ve-r-sus .depth
 
at Stations i and 2.for each sample day from April 13 to
 
December 20. Figure 37 is a graphical representation of
 
temperature changes Nith time'at each sampling depth CO5 2^
 
5 and,7 meters) for Stations 1 and 2,«
 
Temperature plots from April 13 through July 13 shoi^
 
little or no thermocline. Those i^ihich do shoi^ a thermocline
 
have no continuity from one sample date to,the,next. , The,
 
thermocline varied from 1 meter XApril 13) to 4 meters
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CApril 19) to 5 meters CHay 20) to none (May 25,, June 3 and
 
June 17) to 2 meters (June 24) one meter and six meters
 
(June 30) to none (July 5) to two meters and six meters
 
(July 12) and finally on July 13? the first day of Station 2
 
monitoring, a mild thermocline at two meters for Station i,
 
and 2 thermoclines, one at 1 meter and a second between 5
 
and.6 meters, for-Station 2.-. '
 
Beginning . July. 19'^ more, permanent tendencies were
 
evident in thermal stratification. This sampling, conducted
 
at 6:30 A.M.5 shows two thermdclines at both stations, one
 
at two meters and a second at five meters. This trend
 
toward two thermoclines ppntinued throughout the summer at
 
Station 2 while at Station i the lower thermocline sank so
 
deep that only the shallow stratification was observed after
 
July 27. The depth and strength of the shallow
 
stratification was dependent on two variables. First
 
surface winds causing mixing and second daily incident light
 
energy prior to the reading. Two factors influenced
 
incident light energy: First actual solar radiation, which
 
is dependent on season and cloud cover, and second and most
 
important the time of day at which the temperatures were
 
recorded.
 
Station 1 surface temperature peaks occurred on four
 
dates: June 24, with a reading time of 3:00 P.M.J July 27,
 
with a reading time of 2:3(> P.M.! August 17, with a reading
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time of 1:15 P.li.j and September 7 with a reading time o-f
 
4:30 P.M. With one eKception these dates represent the 
only days when data was collected after 12:30 P.ii= The 
eKception to this was a low reading of 24.0'=' C= on 
September 17 read at 5:00 P.M. However, solar radiation for 
this day was only 20% of average for this month and the 
field notes indicate that it was cloudy and raining on this 
day.. ■ 
Late July all of August and early September were the
 
warmest periods with temperatures between 1.2 meters and 6
 
meters staying in the range of 26'=* to 27'® C. The cloudy
 
and rainy weather of September 17 reduced temperatures to
 
the point of no perceivable thermocline. However, the
 
dissolved oxygen concentrations indicate that whole lake
 
mixing was not yet taking place.
 
PHYCOLgSICAL BATA
 
Sraphs of algal population size versus time are
 
presented in figures 38 through 83, appendices 0 and E.
 
Appendix D (figs. 38 - 7S> presents each of the 39 species
 
observed during the study, while appendix E (figs. 79 — 83>
 
presents graphically total count dsta by phyla and for all
 
planktonic alga.
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CHLQBQPHVm ^
 
Figure 79 CAppendiK E) shows the suib of all the
 
Chlorophyta that appeared during the study. feShile there were
 
significant ajBOunts of Chlorophyta in raost samples minima
 
occurred during early July and early August at all sample
 
points, and the highest densities occurred during October
 
and December after whole lake miKing had been reestablished.
 
^nkistr^odesmus conifolatus (Fig. 38, AppendiK D)
 
finkistrod&s»us cont'olatus rangem from highs of
 
16^000 cells per milliliter to none observed. ^hen present
 
the abundance was higher at Station 1, near shore. For
 
Station i populations were highest during the spring and
 
fall at ■ the"-surface and . at 2 meters. ■ l^hile at the-7, meter 
depth the highest values were recorded during the summer 
months and dropped to zero in December.
 
In contrast to Station ij the most consistent
 
population densities at Station 2 were recorded through the
 
summerj with populations densities ranging from 2^000 to
 
14,000 cells per milliliter. At all depths A. cenvolatus/
 
fell to zero in September, but O, 2 and 7 meters recovered
 
to previous densities.by October. Station 2" at 5 meters .
 
maintained a low count throughout the summer and fall with
 
late August, September and' October counts at zero, but in
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December ; the population rose , to- -125000-cells per milliliterj,
 
the.highest count for December.
 
Chlorella &11ipsoidea CFig. 39^ AppendiK D)
 
ChloralIa ellipsoidea shows Station 1 concentrations
 
at 0 meters to be higher than Station 2 concentrations at 0
 
meters and to be fluctuating throughout the summer. The
 
major peaks for Station Ij O meters and 2 meters, occurred
 
in June, July and August with the highest peak occurring
 
June 30 at a density of 38,000 cells per milliliter. The
 
first counts at Station 2 were taken July fifth, after the
 
maximum peak at Station 1, and presented the highest Station
 
2 total for C. ellipsoidea for the summer, 30,OOO cells
 
per milliliter. Had counts for £. ellipsoidea hsen
 
taken before July 5. Station 2 may have also shown higher
 
counts in June. The abundance of C, ellipsoidea was
 
greatest for the O meter and 2 meter depths during the
 
summer and 5 and 7 meters in late spring and early winter.
 
Chodatella longiseta CFig. 40, AppendiK D>
 
Chodatella loogiseta was not found at all depths on
 
any one sampling and only appeared occasionally. During
 
late August and early September €, loogiseta was observed
 
in its highest numbers ih - 8,OOO cells per milliliter)
 
during late August at Station 1.
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Coswaridm sp, (Fig. 41j AppendiK D>
 
Coswtsriamf shows no sign o-f regular occurrence with 
Cosmariam only occurring in eight saaspiesf twice at 
Station 1 at 2 meters, early July and early August, twice at 
Station i at 7 meters, October and December, three times at 
Station 2 at O meters, September, October and November, and 
once at Station'2 at.7'meters, Decemberi December was the ■ 
heaviest occurrence with 4,000 eelIs per mi11i1iter. 
Biacanthcs sp. and Echinosphaerella sp. (Figs. 42 and
 
43, Append!M D>
 
lliaizanthos and Echinosphaaralla were -found only rarely
 
with Siacantbo5- being counted nine times and Echinnspha&ralla
 
only twice.
 
franceia sp, (Fig. 44, Appendix D)
 
'Franceia occurred with some regularity at Station i
 
at 2 meters during June, July and August but did not appear
 
in concentrations above 4000 cells per milliliter. Figure
 
42 shows single peaks only for all other depths at Station 1
 
and 2 except for two peaks at 7 meters for Station 2.
 
3 4  
S o l e n k i T i i s  r a d i s t a  < F i g =  4 5 s i  A p p e n d i K  D ) 
  
S o l a n k i n i a  r - a d i a t a  o c c u r r e d  r e g u l a r l y  t h r o u g h o u t  t h e 
  
s t u d y  a n d  i n  h i g h e r  n u m b e r s  a t  S t a t i o n  1  t h a n  a t  S t a t i o n  2 , 
  
w i t h  i i i a j o r  p e a k s  o c c u r r i n g  i n  e a r l y  J u l y  a n d  l a t e  A u g u s t s . 
  
T h e  m a K i f l i U f i i  c e l l  d e n s i t y  o c c u r r e d ,  A u g u s t  2 6  a t  S t a t i o n  1  a t 
  
O  m e t e r ,  w i t h  a  c o u n t  o f  2 0 , 0 0 0  c e l l s  p e r  m i l l i l i t e r .  P e a k s 
  
o f  1 8 , 0 0 0  c e l l s  p e r  m i l l i l i t e r  o c c u r r e d  a t  o t h e r  d e p t h s 
  
d u r i n g  A u g u s t  w i t h  a  l e s s e r  p e a k  o c c u r r i n g  a t  S t a t i o n  1  i n 
  
e a r l y  J u l y .  E x c e p t  f o r  t h e  p e a k  a t  I S , O O O  c e l l s  p e r 
  
m i l i i l i t e r  f o r  2  m e t e r s  o n  J u l y  5  t h e  f l u c t u a t i o n s  o f 
  
S t a t i o n  2  w e r e  m u c h  r e d u c e d  f r o m  t h o s e  a t  S t a t i o n  i 
  
r e s u l t i n g  i n  l o w e r  a v e r a g e  d e n s i t i e s  a t  S t a t i o n  2  t h a n 
  
S t a t i o n .  1 . 
  
M i r c h r s a r - i e l l a  s p =  C F i g .  4 & ,  A p p e n d i x  D > 
  
m a i h t a i n e d  d e n s i t i e s  b e t w e e n  6 , 0 0 0 
  
a n d  1 4 , 0 0 0  c e l l s  p e r  m i l l i l i t e r  w i t h  t h e  h i g h e s t  p e a k s  a t 
  
S t a t i o n  1  a n d  S t a t i o n  2 r e a c h i n g  a s  m a n y  a s  2 0 , O O O  c e l l s  p e r 
  
m i l l i l i t e r .  T h e  m o s t  c o n s i s t e n t  d e n s i t i e s  o c c u r r e d  a t  t h e 
  
s u r f a c e  w i t h  m a n y  s m a l l  p e a k s  o c c u r r i n g  b e t w e e n  6 , 0 0 0  a n d 
  
8 , 0 0 0  c e l l s  p e r  m i l l i l i t e r  t h r o u g h o u t  t h e  s p r i n g  a n d  s u m m e r , 
  
a n d  a  l a r g e  i n c r e a s e  t o  2 0 , O O O  c e l l s  p e r  m i l l i l i t e r  i n 
  
O c t o b e r .  y i t h  t h e  e x c e p t i o n  o f  7  m e t e r s  a t  b o t h  s t a t i o n s 
  
t h e  O c t o b e r  a n d  D e c e m b e r  d e n s i t i e s  w e r e  r i s i n g  t o  p e a k s  a t 
  
o r  a b o v e  8 , 0 0 0  c e l l s  p e r  m i l l i l i t e r  i n d i c a t i n g  a  f a l l  o r 
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winter '.'bloom ■-for 
Palwella and P&diastr-um sp, CFigs. 47 and 48, 
Appendix D) ■. 
Palmaila and Padiastrum both occurred sporadically 
during the study with no apparent trends or consistency. 
Scanadasmus abandans. CFig. 49, Appendix D) 
Except for a large peak, 12,000 cell's per mi11iliter, 
at the surface of Station 1 during July and early August, 
Scanadasmus abundans maintained a population around 6,OOO 
cells per miHiliter during the spring and summer. However 
a fall/winter bloom brought the population density to totals 
between 10,000 and 12,000 cells per milliliter for most 
depths at both stations. A large deviation from the other 
sample points occurred at the surface of Station 2, which 
showed no S. abundans until September. 
Scanadasmus dimorphus CFig. 50, Appendix D) 
Except for a December bloom of 4,000 cells per 
milliliter, Scanadasmus disorpAas' was not abundant nor 
consistent and did not appear regularly. 
Scanadasmus incrassatulus CFig. 51, Appendix D) 
Scanadasmus incrassatuius occurred only at the 
surface of Station 2 and only for the October and December 
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ohssrvations»
 
Scs-neds-smus qasdricsuds <Fig= 52^ AppendiK D)
 
Sc&nede-smasr quadr^icsada revealed -fotir peaks all
 
reaching the snaKiiiiUEi study densities of 6,000 cells per
 
fi illiliter. Three of these peaks occurred at the surface of
 
Station i with the fourth occurring at the surface of
 
Station 2. S» quadricauda was found nsore often and in
 
higher numfaers at the surface and near the bottom of both
 
stations, and Station i populations were higher than Station
 
2.
 
Scanadassus parfaratus (Fig. 53, Appendix D)
 
Scenadasmas parfor-atas was found only in two sample
 
depths prior to mid August, at Station 2 at 2 meters and 7
 
meters. However, a late bloom of S.par^foratas occurred
 
beginning in late August and reached its peak in October at
 
a density of 20,000 cells per milliliter at a depth of 2
 
meters at Station 1. The Station 2 densities did not show
 
this same increase and only' experienced mild increases from
 
September through December.
 
Figure 77 summarizes the Total Saanadasmus spp.
 
populations found during the study, including S. abundans
 
S. incf^assatalus, S". quadricaada and S. parforatus^ The
 
major population, bloom occurred in the,fall during the
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October and December saiRplingSc
 
T&trs&droTi minimum (Fig, 54, Appendix D>
 
Except tor September 7, Tetraedron minimum i^as
 
present in at least one of the samples for each sample day
 
during the studyi l«jhile at no time the density of 7,
 
minimam was observed above 10,GOO eel1s per mi11i1iter,
 
its appearance was regular and on two occasions the maximum
 
density was observed; July 5, 2 meters at Station 2? and
 
July 27, surface at Station 1. l^ihile some higher individual
 
counts were observed, figure 52 shows that December had the
 
highest overall occurrence. On that date 8,000 cells per
 
milliliter was the maximum and 2,000 cells per milliliter
 
was the minimum for the 8 sample points.
 
Tetraedron trigonum (Fig. 55, Appendix D>
 
The maximum sample density for letraedran trigsnum
 
at 10,000 cells per milliliter occurred at the 2 meter depth
 
of Station 2 on October 27, One sample counting density was
 
found at 8,000 cells per milliliter and one at 6,000 cells
 
per milliliter with four at 4,000 ceils per milliliter and
 
the remainder at 2,000 or zero cells. Except at the surface
 
of Station 2, fig, 53 shows a bloom during October,
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T&trastram hete-rocsntham CFig, 56^ Appendix D)
 
Tetr-astram heterocantham was scarce during roost of
 
the suroroer appearing in only li of the saroples fro® June
 
through Septerober.| Fig,,54 does show the highest peak,
 
20,000 cells per roilliliter, in October which occurred at
 
the surface of Station i. In Decerober all sample depths
 
showed the presence of T, heterocantham with a 10,000
 
cells per roilliliter roaxirouro occurring this time at Station
 
1, 7 roeters.
 
Figure 78 CAppendiK d) shows the sum of the three
 
species of Fet-raedron spp. found during the study,
 
Treubaria setigeram <Fig. 57, AppendiK D>
 
T^ '.'setigerum. shows-noiconsistency or predictability.
 
The surface and 2 roeters at Station 1 during September and
 
October are the only sample points which revealed more than
 
one occurrence of 7, setigeram and these only at 2,000
 
cells per roilliliter. The roaxirouro density was Station 2 at
 
7 roeters on July 27 with a density of 4,000 cells per
 
roilliliter. On this date Station 1, 2 roeters, and Station
 
2, surface saroples also show the presence of T« setigeram
 
at a density of 2,000 cells per roilliliter.
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Trochiscia sp^ (Fig. 585 AppendiM D>
 
Trachiscia only appeared in the saatples a total of
 
12 tiiBBS during the study, and not at all in the surface
 
samples from Station i. The maMioium frequency of occurrence
 
was August and September during which it occurred in ten
 
different samples.
 
Sreen Flagellates
 
Chlamfdsmanas (Fig. 59, Appendix D>
 
ChiamydOmanas occurred regularly at Station 1 and
 
only occasionally at Station 2. The highest densities
 
occurred at Station 2 on August 17, with a surface
 
population density of 16,000 cells per milliliter and a
 
density of 8,000 cells per milliliter at 2 meters
 
representing a small localised bloom of Chiarnydosonasm
 
The surface and 2 meter densities at Station 1 showed
 
several peaks between 4,000 and 8,000 cells per milliliter
 
while the 5 and 7 meter depth peaks were between 2,000 and
 
4,000 cells per mi11i1iter.
 
Mislouchialla planktonica (Fig. 60, Appendix O)
 
Although the maximum densities occurred in other sample
 
points, Misloachialla pianktonica occurred most regularly
 
at the surface of Station 2 having been found there a total
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of seven times. Five meters at Station 1 was the next
 
highest frequency of occurrence^ having appeared a total of
 
four times at this sample point. The highest density, only
 
4,000 cells per milliliter, occurred five times during the
 
studyS twice at Station 2, 2 meters; and Station i at the
 
surface and 7 meters.
 
Cyanophyta
 
Total Cyanophyta population densities are shown in
 
Figure SO (Appendix E)- A maximum appeared a most sample
 
points in mid to late August and a minimum at most sample
 
points occurred in early September. During most of the
 
study Cyanophyta densities fluctuated around 40,000 cells
 
per ml. '
 
^nsbaens sp, (figure 61, Appendix D)
 
finafosana was scarce throughout the summer, only
 
having been found four times from June through Augusts June
 
30, Station 1 at the surface, 2,000 cells per milliliter;
 
July 27, Station 2 at 2 meters, 2,000 cells per milliliter,
 
August 17, Station 2, at the surface, 2,000 cells per
 
milliliter; and August 31, Station 1, at the surface, 2,000
 
cells per milliliter.
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finabsenopszs ellenkinii Cfigure &2, Appendik D>
 
finabaenopsis ellankinis appeared only at Station 1
 
before August 26, when a bloom initiated at both stations
 
resulting in a maximum population density of 12,000 cells
 
per ffiilliliter during September. These blooms disappeared
 
rapidly with the last indications, beloM 2 meters,
 
disappearing before the October sampling. Only minor
 
occurrences of A. ellenkinii, densities of 2,000 cells
 
per milliliter, were recorded from June through August.
 
Sactylococcopsis sp^ Cfigure 63, Appendix D)
 
Bact^lococcopsis was the most frequently
 
encountered algae during the study- Only in three samples.
 
Station 2, 7 meters July 5, Station 1, 2 meters and Station
 
2, 7 meters August 26, was no Bactylococcopsis found.
 
The major occurrence of Bactyloeoccopsis peaked on
 
August 17 with Station 1 at the surface and 2 meters and
 
Station 2 at the surface and 2 meters having population
 
densities of 90,000, 86,000, 104,000 and 46,000 cells per
 
milliliter respectively. This peak was followed immediately
 
by low densities at all sample points on August 26 between 0
 
and 8,000 cells per milliliter except at the surface of
 
Station 1 which was 26,000 cells per milliliter and reached
 
its subsequent low of 14,000 cells per milliliter on August
 
-—r1.
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Merismops'dia sp, iiigure 64, AppendiK D)
 
Merismopsdis's most -frequent appearance was at the
 
surface of Station i and 7 aieters at Station 2 having been
 
recorded on 5 separate sairtpling dates with the maKimuiiii
 
density for Station i sample point being 20,000 colonies His
 
to 30 cells per colony) per aiilliliter recorded on September
 
17. The maximum density of Merismops-dia was recorded
 
August 12 at Station 2, 7 meters, where #feris-®opedia was
 
recorded on four other occasions not exceeding 8,000
 
colonies per milliliter. Me-rism}padia was found on two
 
different dates at both the 2 meter and 5 meter depths at
 
Station;2^ ,
 
Micmcystis sp. 6Sf Appendix D)
 
Microcystis a.ppearsd in higher concentrations both
 
early in the study, dune and July, and late in the study
 
September through October. The summer counts and appearance
 
Microcystis were of small, 2 - 3 individuals per
 
colonies while later in the year colony sise increased to 50
 
or more individuals^per colony. The highest peak of 28,000
 
colonies per milliliter in June represents fewer individuals
 
than the peaks in September and October between 10 and
 
twelve thousand colonies per milliliter. For late July and
 
August the observed populations of Microcystis fell to
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zero at all sasiple points representing the lowest levels^
 
during the study.
 
€scillatoria sp^ ifigure his^ Appendix D)
 
Os-ciiiatoris was present in the 1iinnoplankton
 
throughout the studys except during early July when all
 
saropie points revealed none. Nhile Oscillatoria was
 
more prevalent at Station i the highest density^ 24,000
 
cells per milliliter was recorded at a depth o-f 2 meters at
 
Station 2 on August 10. On this same date the surface of
 
Station 2 revealed a density of 18,000 cells per milliliter
 
and 2 meters at Station 1 was counted at 10,000 cells per
 
milliliter with the remaining sample points showing no
 
occurrence of Oscillatoria. , The June occurrences, when
 
Station 1 only was being monitored, showed a iiiaximum density
 
of 10,000- cel.ls: per milliliter at the surface decreasing
 
with depth to zero at 7 meters.
 
The occurrence of Oscillatoria at station 1 after
 
July 27 was distributed throughout all sample depths with
 
the highest densities occurring at 2 meters and 7 meters.
 
During this period the two meter depth most consistently
 
maintained its population, with peaks ranging between 10,000
 
and 18,000 cells per milliliter, and the highest peak of
 
18,000 cells per milliliter occurring October 27.
 
Station 2 populations occurred on two separate
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occasions. The first occurrence, at the end of July and
 
beginning of August, resulted in the highest recorded
 
density of Os-ciliatoria (26,000 cells per milliliter).
 
The high peak occurred at 2 meters with smaller peaks
 
occurring at ail depths during this time. The second
 
occurrence was late August through September with all depths
 
showing no Os^ciiiatoria during the October sampling.
 
The high peaks occurred August 31 and September 17 with
 
densities ranging between 4,000 and 20,000 cells per
 
milliliter. During this last bloom at Station 2 the surface
 
samples showed no occurrence of Oscillatoria,
 
ChrvsQPhvta : Baci11ariophvceae
 
Figure SI ^Appendix E) shows total Bbacillariophyceae
 
populations during the study. HaKima appeared during both
 
June and Movember indicating the occurrance of major blooms
 
during the spring and late fall.
 
Biddulphia sp. ^figure 67, Appendix D)
 
Biddulphia occurred in a total of S samples during
 
the study. The maximum frequency and density of occurrence
 
was on October 27 when it occurred in four samples and at a
 
total density of 8,000 cells per milliliter for the surface
 
of Station 2. A large bloom of diatoms, including
 
Biddulphia^ occurred during October and can be credited
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to the increased density and frequency of occurrence of
 
Biddulphia on October 27. The highest population
 
density was also observed on this date at the seven sieter
 
depth of Station 1 with 8,000 cells per milliliter.
 
M&losira varians i-fiqure 68, Appendix D)
 
Malosira i^ariaus populations showed two high
 
density counts. The first at Station 1 during late May and
 
early June and the second during Septefiiber and October. The
 
highest peak during the first bloo«B, also the highest during
 
the study, occurred June 3 when 70,000 cells per sssilliliter
 
were observed at a depth of 2 meters. The surface, five
 
meter and seven meter densities on this date were 56,000,
 
46,000 and zero cells per milliliter respectively.
 
Except for a peak occurring in August the density of
 
varians remained near 4,000 cells per milliliter during
 
the summer and rose to a fall peak with the other diatoms,
 
at both stations in October. The highest fall density, like
 
the spring bloom, occurred at two meters of depth at Station
 
i= This time with 42,000 cells per milliliter.
 
Staphanodiscus sp, <figure 69, Appendix !>>
 
Stsphanodisciis populations had bloomed in the early
 
summer and again in October. The summer bloom came in late
 
June and early July and^'was evidenced at both Station 1 and
 
■ ■ . . 
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2=, The high peak, -for both the summer bloom and the study^
 
occurred at the surface o-F Station 1 with a density of
 
665000 cells per milliliter with densities of 20s,OOO?
 
I45OOO51 24,0005 65000, 18,000, 30,000, and sero cells per
 
milliliter for Station 1, 2 meters, 5 meters, and 7 meters
 
and Station 2 at the surface, 2 meters, 5 meters and 7
 
meters respectively»
 
The fall bloom shown by the October peak showed lower
 
densities than the early summer bloom, with a maximum at 2
 
meters at Station i of 34,000 cells per milliliter. The
 
fall bloom was no longer in evidence during the December
 
sampling.
 
Tsbellaris sp^ <figure 70, Appendix D>
 
TsbelIsrza was observed only once, this at a depth
 
of 7 meters at Station i with a population density of 4,000
 
cells per milliliter.
 
Pennate Diatoms <figure 71, Appendix D>
 
Pennate diatoms were found only occasionally, with a
 
large bloom occurring at Station 1 on August 31. The
 
highest density occurred on this day with 26,000 cells per
 
milliliter being observed at the surface of Station 1. The
 
remaining densities at Station 1 were 4,000, 6,000 and 2,000
 
cells per milliliter for 2, 5 and 7 meters respectively.
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Ths second highest density iOj000 ceils per milliliters
 
occurring on Septesnber 7 at 5 meters for Station 2, occurred
 
during a small bloom whichj like the first peak, was
 
concurrent with the pennate diatoms being found at three
 
other sample points.
 
felhile the two maximum densities occurred at Station i
 
at the surface and Station 2 at 5 meters, the highest
 
frequencies of occurrence were at Station 1 2 meters, 5
 
meters and 7 meters with 4, 3 and 5 occurrences at each
 
sample point respectively.
 
Chrysophyta: Chrvsophvceae
 
ChrysochromaJins sp^ (figure 74, Appendix D)
 
Chrysochr-omalins appeared to have no preference for
 
any one sample point over another, except that it did not
 
appear at all at the 7 meter depth of Station 2 and only
 
appeared twice at the seven meter depth of Station 1. The
 
remaining sample points all showed the presence of
 
Chrfsachromalins st least three times during the study.
 
The highest population density was observed at Station 1 two
 
meters deep on June 30 when a density 28,000 cells per
 
milliiiter was observed. The sample taken the following
 
week, July 5 had the highest daily rate of occurrence with
 
six of the eight sample points having Chrvsochromulins
 
present and densities higher than most other sample
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densities. The densities in cells per milliliter -found here
 
■for station T were. 65000 at. the surface, 6,000 at 2 jneters, 
2,000 at 5 meters, and for station 2 were 4,000 at the 
surface, 4,000 at 2 meters and 8,000 at 5 meters. 
Eugl.enQBhYta . , :
 
Eagle-ps sp^ (figure 72, Appendix B)
 
Both the highest frequency and density of occurrence of 
£agiena occurred at the surface of Station 1. 
Eaglens was seen in four samples taken during the study 
with the highest density, 32,OOO cells per milliliter, being 
counted on September 17, the next highest counts of 6,000 
cells per milliliter on August 10 and August 31 were also at 
this sample point. The highest frequency of occurrence for 
any one day was August 10 when four sample points showed the 
presence of Eagl&na. Station 1 at the surface and seven 
meters and Station 2 at the surface and two meters recorded 
6,000, 2,000, 2,000 and 2,000 cells per milliliter 
respectively. 
Jr-schalo^onss sp= (figure 73, Appendix D> 
Trachelomonas showed no preference for any one 
sample point over another appearing three times at the 
surface, once, .at 2 meters, twice at.5 meters, and twice at 
seven meters for Station 1 and zero times for the surface. 
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two times -fcsr 2 meters^ one time for 5 meters and twice for
 
seven meters at Station 2. The maKimum frequency of
 
occurrence for any observation was twice which occurred Hay
 
25, July 13, September 17 and October 27. The highest
 
density, 10,000 ceils per milliliter, was recorded on Hay 25
 
for both 5 meters and 7 meters of depth at Station 1.
 
Pvrrophvta
 
ExwiaslIs sp. (figure 75, AppendiK D)
 
Exuviaslls was found only once during the study.
 
The one occurrence was at a density of 2,000 cells per
 
millillter at a depth of 5 meters at Station 2.
 
Bymnodiniam -sp (figure 76, Appendix D)
 
Bymnodlniam was found only on 12 occasions with
 
each occurrence being at a density of 2,000 cells per|
 
milliliter. The occurrence of Bymnodlniam provided no
 
pattern.
 
IV- OISOUSSIOlsl
 
The lake basin, having very gradual sloping sides, a
 
depth o-f not more than 17 meters, about 8 meters during the
 
study, a width of 3 km and a length of 12 km, has the
 
physical shape Hutchinson (1957) attributes to an eutrophic
 
lake.
 
Light, solar radiation in the visible spectrum,
 
appeared to effect temperature most consistently. A
 
comparison of figure 35 (temperature) and figure 1 (light)
 
show temperature changing with solar radiation. As solar
 
radiation peaked in the middle of August (the week of August
 
14) temperatures were at their manima and began to descend
 
constantly with the readings in September. The indication
 
is that temperature, as expected, is dependent on solar
 
radiation and appears to react to the radiation with a lag
 
of up to 14 days. Total algal population (figure S3) and
 
solar radiation show no direct correlation. The lack of
 
correlation is shown most by the algal population size in
 
late October reaching its maximum while solar radiation was
 
approaching its minimum intensity. Although temperatures
 
were not at a maximum in June, solar radiation may have
 
actually peaked during late June prior to the first solar
 
readings.
 
The chemical analysis of the lake indicates a
 
possible—nitrogen limited lake. During the length of the
 
study the nutrient least present was consistently nitrate
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i^ith little or no nitrite detectable^ Ammonia levels
 
remained relatively constant throughout the study indicating
 
that the algal biomass was probably maintaining itselt by
 
recirculating the ammonia which they excreted. Thusj as
 
Axler et. ai. (1982) found -for a sub-alpine lake,
 
inorganic nitrogen concentrations remain extremely low due
 
to a dynamic balance between ammonium sources and sinks.
 
This study is consistent with their finding, suggesting that
 
when nitrogen is the limiting factor the algae will
 
assimilate ammonia as a nitrogen source in place of nitrate
 
nitrogen.
 
Total phosphate and or6/?o—phosphate concentraticwis
 
indicate that the lake has an over supply of phosphate and
 
that it does not become the limiting factor for this lake.
 
With many residences in the vicinity of the lake it is
 
suspected that laundry soaps are the source of phosphate.
 
Excess phosphorous leads to nitrate depletion by algae that
 
form blooms in response to phosphate.
 
Sulfate levels within the lake remained relatively
 
constant throughout the study around 80 to 100 parts per
 
million and are accredited to the practice of pumping warm
 
sulfur bearing water into the lake from deep wells during
 
times of low water levels.
 
The concentration of silicate fell to zero at all eight
 
sample locations on October 27 indicating that silicate was
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the limiting nutrient -for the expansion o-f the diatom
 
population. Figure 84 presents a plot of both silicate and
 
total diatom population versus time. As can be seen the
 
silicate concentration is inversely proportional to the
 
diatom population. As the diatom population grew the
 
silicate concentration fell. As the diatom population fell
 
the silicate concentration increased indicating that there
 
is an inverse proportionality between silicate and diatom
 
populations.
 
During the study pH remained fairly constant between
 
8.0 and 9.0. There was little change in pH even with the
 
time of day. The calcium hardness was high enough that even
 
with carbonate depletion from photosynthesis during the day
 
there was little or no change in pH with day light. The low
 
pH can be expected to restrict the lake to organisms which
 
can tolerate high alkalinity.
 
Calcium hardness and total hardness changed little
 
during the study. Other than eliminating organisms which
 
cannot tolerate a calcium hardness in excess of 50 ppm or
 
total hardness in excess of 100 ppm, this level of hardness
 
is not a factor in the lake dynamics and is indicative of
 
the basin which contains large areas of sedimentary rocks.
 
Temperature data indicate the possible presence of
 
stratification during most of the year. However the long
 
term deep thermodine did not appear until July when the
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thermoGline started a descent -from the daily established 1 —
 
3 meter level to a long term stable strati-fication at 7
 
meters. By late July and early August a permanent
 
thermocline, 1 l/2o 0, established itself between six
 
and seven meters. A strong and relatively shallow
 
thermoclines (less than 10 meters) is indicative of
 
eutrophic waters which preclude light energy from
 
penetrating more than several meters. Lake Elsinore can
 
then be classified as a monomictic subtropical lake never
 
reaching temperatures at or below 4o C.
 
Temperature plots against time (fig. 37) have the
 
highest peaks during the end of the summer (August and
 
September) when temperatures reached maxima of 23 to 29 C.
 
This also corresponds with the highest oxygen concentrations
 
and the smallest algal population (fig. S3). The indication
 
being that oxygen production may 'be more closely related to
 
temperature and solar radiation than to algal population.
 
Oxygen concentrations, first taken on August 26, are
 
typical clinograde curves when concentration is plotted
 
against depth for each sampling day through September 7,
 
indicating a eutrophic type lake. The oxycline became more
 
severe at each sampling until a maximum gradient of 9 parts
 
per million per .6 meters was recorded on September 17
 
between 0.6 and 1.2 meters at Station 1. This gradient was
 
due to oxygen production by algae in the upper limnion while
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beloM the deep thermocline C7in.> the oxygen concentration
 
fell to 0.5 ppm.
 
During the sampling of October 27 and Decerober 20 the
 
clinograde curve and oxycline were much less severe, along
 
with a reduced thermocline, indicating that the summer
 
thermocline had dissipated and that whole lake mixing had
 
returned. The small oxycline and thermoclines present
 
during October and December were from temporary gradients
 
which would establish and dissipate on a daily basis.
 
Oxygen concentration in the upper limnion on several
 
occasions became super saturated resulting in concentrations
 
3 to 4 ppm in excess of saturation. Supersaturation
 
occurred 3 times. The first record was September 7 when
 
Station i was super saturated from the surface to a depth of
 
2.4 meters and Station 2 was super saturated from the
 
surface to 1.8 meters. Super saturation was still taking
 
place on September 17 with both stations being super
 
saturated at the surface and 0.6 meters. The third day
 
super saturation was recorded on December 20. This super
 
saturation is another indication of an eutrophic lake with
 
an algal pppulation and productivity so high that oxygen is
 
unable to diffuse from the water as fast as it is being
 
produced.
 
Oxygen concentrations with time plotted from August
 
through December (Fig. 33) show two peaks above five meters
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and one peak at or below -five meteFs. The -first peak for
 
the O and two meter depths is a result of increased OKygen
 
production above the thermodine while the peak (somewhat
 
less visible at the surface) on October 27 is caused by
 
whole lake mining and loss of the thefmocline.
 
Pollution Pollution
 
Index Index
 
/inscystis 1 Micractiniam 1
 
Hnkistrodes»us 2 Havicula 3
 
Chismydomonss 4 Nitzchia 3
 
Chiore!Ia 3 Osczllatoria 5
 
Closterias 1 Pandorina 1
 
Cyclotalla 1 Phacus . 2
 
Eaglana 5 Phormidium 1
 
Bomphone-ma 1 Scanadesmus 4
 
LapocincIis 1 Stigaocloniam '2
 
Malosira 1 Synadra 2
 
Table 3. Algal Beims Pollution Index (fron Paleer 19A9)
 
Palmer (1969) revieweKi the publishing of 165 authors to
 
develop an indices of algae tolerating organic pollution.
 
In developing the indices he assigned either 1 or 2 points
 
to each algae considered by an author to be pollution
 
tolerant, with 2 points being assigned to those algae which
 
the authors felt were most significant in their study.
 
Using Palmers data shown in Table 2 (from Palmer 1969) a
 
pollution inden was calculated for each station on each
 
sample day. The daily indeK, shown in Table 3 is the sum of
 
the pollution index for each genera present in the table for
 
that day and station without regard to sample depth (see
 
table B)
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The average pollution index for each station during the
 
sampling period was 18 for Station 1 and 16 for Station 2
 
Date Staticsn 1 Station
 
—
May 25, 1982 19
 
June 3, 1982 19
 —
 
——
June 30, 1982 19
 
July 5, 1982 14 10
 
July 13, 1982 lO 10
 
July 27, 1982 14 23
 
August 2, 1982 24 15
 
August 10, 1982 24 18
 
August 17, 1982 14 14
 
August 26, 1982 20 19
 
August 31, 1982 22 17
 
September 7, 1982 17 13
 
September 17, 1982 24 20
 
October 27, 1982 19 14
 
December 20, 1982 15 14
 
Table 4. Pollution indices for stations 1 and 2 on each saeple day at Lake Elsinore.
 
Indices are based on Palser's (19b9> Algal pollution index.
 
providing a strong indication of the existence of organic
 
pollution within the lake. A small sample T—test done on
 
the pollution indices found and the calculation shows that
 
with 95% confidence these two represent different population
 
bases. It may then be Inferred that the near shore station
 
represented a population of algae from more enriched waters
 
than Station 2 in the middle of the lake. This is probably
 
due to the influence of the bottom on the near shore water
 
where the thermocline is not separating the bottom from the
 
mixed layer.
 
A diversity index was calculated for each staticm on
 
each day using the Shannon—Wiener information expression
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shown in equation #6 (Hutchinson 1967) Table 3 shows the
 
EOOATIOM #6:
 
N11 W J. . Na. .Mi, Ni
D= og:;^-- + --1og«--+- - - +-^1og^^i

"® N© Ns N® N® N®
 
D = diversity
 
Ni as cells counted -for any one species
 
N® as total cells counted for the station
 
I a: number o-f species found
 
result of the calculation for each day at each station. The
 
average diversity at both Station 1 and Station 2 was 3.2
 
with a standard deviation of 0.5. The identical diversity
 
indices indicate that the population variations were similar
 
Date Station 1 Station 2
 
—
May 25, 1982 2.9
 
—
June 3, 1982 3.0
 
— ■June 36, 1982 3.6
 
July 5, 1982 2.7 3.2
 
July 13, 1982 3.2 2.9
 
July 27, 1982 3.7 3.0
 
August 2, 1982 3.2 2.6
 
August 10, 1982 2.5 2.5
 
August 17, 1982 2.0 2.2
 
August 26, 1982 3.4 3.8
 
August 31, 1982 4.0 3.5
 
September 7, 1982 3.0 2.9
 
September 17, 1982 3.9 3.8
 
October 27, 1982 3.7 3.7
 
December 20, 1982 3.5 3.9
 
■ ^ ' ■ #■ , o-f . ' 
samples Total CelIs Ave./count 
Station 1 15 4838 320 
Station 2 12 3316 276 
Table 5. Diversity indices for Stations 1 and 2 on each saeple day aiid total cell counts and 
average population densities in 1,000's of cells per al. 
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between Station i and Station 2. As a -further check on
 
population di-f-ferences the total cells counted at both
 
stations and the average number of cells per count were
 
calculated.
 
The average population density was 16% higher at
 
Station 1 than at Station 2. This reduced population
 
density may have been due to the increased depth o-f the
 
iiiiKed layer. As the depth to the bottom at Station 1 was
 
just over & meters and the depth to therroocline (bottom o-f
 
the mining layer) at Station 2 was usually 7.2 meters
 
allowing the population to be miKed through 16% more water.
 
iiJhile most species appeared at both stations i^nkistrod&smus
 
covvolatuss' ChodateJIa longiseta, Frsnceia sp-, Bolenkinis
 
radista^ Scenedesmas quadr-icaudar €hlamydomonas sp. and
 
Oscillatoria sp. occurred most often or in the largest
 
numbers at Station 1 near shore. There was no apparent
 
water chemistry activity which would account for the higher
 
rates of inshore occurrence for these species. If these
 
species have faster settling rates than other species^ then
 
the fact that the bottom is shallower than the thermocline
 
could allow them to accumulate on the bottom and be miKed
 
back into the surface waters by the miKed layer after they
 
settle. A second eKplanation could be that there is a
 
higher supply of chemical nutrients near shore which one or
 
more of thesespecies require and assimilate rapidly. If the
 
60 
assifiiilation is rapid enough then the chemical analysis
 
would not pick up a higher concentration o-f the nutrient
 
even though a near shore supply is there. Two possible
 
sources are the benthos, which is stirred by both boats and
 
the wind, and nutrients carried into the lake from the urban
 
uses surrounding it. A third -factor here is temperature, as
 
the temperatures, at least during strati-fication, were about
 
one to two degrees higher at Station 1 than at Station 2.
 
Table 5 lists in order the seven most prevalent algae.
 
The table lists for each day the maximum density -for the
 
alga and number of sample locations in which the sample was
 
found. That is, for Bactylococcopsis sp. on may 25,
 
1982 the highest density was 14,000 cells per milliliter and
 
it appeared in all 4 of the Station 1 sample depths. On
 
July 5, 1982 BactyJacoccopsis sp. had a maximum density
 
of 54,000 cells per milliliter and appeared in several of
 
the 8 samples for the two stations. The last column gives
 
the average maximum density during the study (the sum of the
 
densities divided by 15> and the total number of occurrences
 
of each alga. Again looking at Bactylococcopsis sp.,
 
the average density was 42,1000 cells per milliliter and it
 
was found in 105 for the total 108 samples taken.
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Honth «NAY»JUN«JUN»JULftJUL«;!UL«AU6«AU6*AU6«AU6*AU6»SEP«SEP*DCT«DEC«AVE«
 
fienus/species Day * 2* 3* 30» S* 13* 27* 2* 10* 17* 26* 31* 7* 17* 27* 20*tot*
 
H*#*********************************#***************************
 
tactflococcoBsis density * 14* 8* 34* 40* 54* 38* 38* 90*104* 28* 20* 30* 28* 42* 60* 42*
 
aaasaafH********************************************************
 
8 of positive saeple points * 4* 4* 4* 7* 8* 8* 8* 8* 8* 8* 6* 8* 8* 8* 8*105*
 
«»»•««««»««*<*«*«*«»********•*************<********
 
Chlorella ellitsoidea density * 6* 20* 38* 14* 26* 20* 38* 26* 10* 6* 16* 12* 12* 18* 22* 19*
 
# of positive saeple points * 3* 4* 4* 7* 8* 7* 6* 8* 7* 7* 7* 7* 8* 8* 8*99*
 
ft«««««t«»t**»f«******««*»*********************«***ft*»****>««*****
 
Salosira varians density * 60* 70* 4* 8* 6* 2* 4* 32* 4* 12* 28* 6* 12* 42* 10* 20*
 
I of positive saeple points * 4* 3* 2* 4* 5* 2* 4* 1* 5* 7* 8* 6* 8* 8* 7* 74*
 
atatHftataf*****************************************************
 
Hmhaeriella sp. density * 6* 22* 0* 2* 14* 8* 14* 12* 10* 6* 26* 20* 22* 22* 26* 14*
 
# of positive saeple points * 4* 3* 0* 1* 4* 5* 6* 6* 7* 4* 2* 7* 6* 8* 7*70*
 
«««*ft«««««t«»(ft««m«*»«*«********«********«*******«***«*********
 
Sieptiasodiscas sp. density * 0* 18* 24* 66* 28* 12* 8* 0* 2* 4* 6* 2* 4* 34* 6* 14*
 
# of positive saeple points * 0* 2* 4* 7* 8* 8* 3* 0* 1* 3* 5* 1* 5* 8* 3* 58*
 
•#«»<»«»«*•««»»*««#•«*«*»«*******************«******************
 
Misirodesias convolatas density * 10* 16* 10* 4* 10* 6* 6* 10* 8* 4* 2* 6* 8* 16* 12* 9*
 
# of positive saeple points * 4* 4* 3* 2* 6* 5* 6* 6* 6* 5* 4* 4* 6* 7* 7* 75*
 
•tfa»(«*««««»«««»««ft***«t»***************************»****»****«*
 
Salenkinia radiata density * 0* 4* 4* IB* 18* 4* 4* 12* 6* 20* 16* 8* 10* 8* 6* 9*
 
# of positive saeple points * 0* 2* 4* 7* 7* 3* 3* 5* 4* 6* 8* 5* 7* 5* 6* 72*
 
Table 6. Frequency and Density of occurrence for the seven eost abundant genus/species oDserved
 
during the study. For each alga the density in 1,000's of cells per el. is given over the nueber of
 
saeple points it occurred, eith the final coluen on the right displaying the average density over the
 
total occurrences during the study. During Hay and June there uere only four saeple points all at
 
Station 1, uhile the reeainder of the study shows 8 saeple points 4 at each of Stations 1 and 2.
 
Bsctylococcopsis sp.g ChiorsiIs ellipsoid&s,
 
Melosirs vsrisns and Hir-chnerielIs sp- were the four
 
most common species present during the study. €.
 
Ellipsoides and Bsctylococcopsis sp- were both present
 
during each sample day with normal populations in eKcess of
 
10,000 cells per milliliter. Kirchnerisl1s sp. was
 
absent only on one sample day and showed early summer
 
densities near 4,000 cells per milliliter and late summ®^
 
h2.
 
surface densities over 10,000 cells per miliiliter<=
 
variaiis was present throughout the year but the larger
 
populations were late spring and fall.
 
Lake Elsinore can be described as an eutrophic
 
fnononiictic lake. The lake is nitrogen—limited rather than
 
phosphate—1imited probably due to use of phosphate
 
detergents used by residents around the lake. The diversity
 
indeK for the two stations 3=2 indicates similar variations
 
in populations close to shore and at the middle of the lake.
 
However, the pollution index shows the near shore population
 
(Station 1) to be more influenced by pollution than the
 
algal population near the center of the lake (Station 2).
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STATION 2 if*
 
i DEPTH T DO T DO iff
 
5EPTH (HETERS)" 0 2 5 0 2 5
 
*# STATION 1 f STATION 2 STATION 1
 
7f 7*** HETERS "C PPM °C PPM iff
 
TEHPERATURE (°C)* 17.2 15.4 14.6 14.3*	 a* 0.0 17.2 iff
 
fif
0.6 16.6
 
4if 1.2 15.5	 iff
 
1.8 15.4 iff
 
iff 2.4 15.1 iff
 
iff 3.0 14.9 fff
 
iff 3.6 14.8 iff
 
iff 4.2 14.6
 fff
 
iff 4.8 14.6 iff
 
iff 5.4 14.5
 fff
 
if* 6.0 14.4 iff
 
iff 6.6 14.3 if*
 
Table 7. Water chemistry and phycology, 10:30 AM, April 13, 1982
 
if i STATION 2 if* STATION I STATION 2 iff
 
if i iff DEPTH T DO * T DO iff
 
DEPTH (METERS)** 0 2 5 7* 0 2 5 7*** METERS °C PPM * on PPM iff
 
STATION,1
 
TEMPERATURE (°C)* 19.8 18.9 16.5 15.8*	 iff 0.0 19.8 iff
 
iff 0.6 19.4
 V fff
 
iff 1.2 19.2 iff
 
*** 1.8 18.9 fff
 
if* 2.4 18.8 ***
 
fff 3.0 17.5 fff
 
iff 3.6 17.1 iff
 
fff 4.2 16.6 ***
 
iff 4.8 16.4 fff
 
fff 5.4 16.2 fff
 
iff 6.0 16.0 ***
 
Table 8. Water chemistry and phycology, April 19, 1982, no time recorded
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ff STATION 1 f STATION 2 fff STATION 1 f STATION 2 fff 
ff f *** DEPTH. T DO f T DO fff 
JEPTH (METERS)** o; 2. 5 7* 0 2 5 7f** METERS °c PPM f °C PPM fff 
TEfPERATURE CO* 22.6 22.5 22.1 20.8* fff 0.0 22.6 f fff 
fff 0.6 22.5 f **♦ 
*** 1.2 22.5 * fff 
fff 1.8 22.5 f ff* 
fff 2.4 22.4 f fff 
*** 3.0 22.4 * Iff 
fff 3.6 22.5 f fff 
fff 4.2 . 22.5 f **♦ 
fff 4.8 21.5 f *** 
fff •5.4' ■ 21.1 * fff 
fff 6.0 \ 20.8 f fff 
fff 6.6 20.5 f fff 
if STATION 1 ^ STATION 2 **♦ STATION 1 STATION 2 *** 
♦f f «** DEPTH T T DO ♦♦* 
»EPTH (METERS)** 0 , 2 5 7* 0 2 5 7*** METERS ®C °C PPM *** 
TEMPERATURE CO* 22.4 22.1 21.7 21.4* *** 0.0 22.4 *** 
**f 0.6 22.4 fff 
CELLS PER HILLILITER TIMES 1000 *** 1.2 22.4 iff 
mmLnm 10 4* Iff 1.8 22.1 fff 
moma^ aupscim * 6 2* 4« 2.4 21.9 *♦* 
mmmaifis?. * . i 6 2* *♦* 3,0 21.8 iff 
scmmm mmas * 0 . . ,4 2* *** 3.6 . 21.7 iff 
scsmEsm nmpm ' » . 2 0 0* «♦ 4.2 21.7 fff 
* 0 0 0* **f 4.8 21,6.	 fff 
■	 inmdm mim * ■ 0 6 4*' iff 5.4 ; ,21.5- fff 
nmum nimn . * 0 o: 0* iff 21.4 Iff 
6 2 2* . iff
 
HISiCt/CHlEiU 4 0 0* iff
 
mummis ammj * ■. :2' 0 0* iff
 
mmomcopsis sp: : •• *.; ■•14: ' 10 '■ 4* iff
 
Kimcrsmsp. . - * 8 6 6* if*
 
0SCiUA70i?/A SP. * 0 2 0* iff
 
lElDSIRA VA)?JAIIS , * 42 60 52* ««*
 
pmn dim * 0 . ■ -4"- 0* Iff
 
mcmmm sp, : * 0 10 10*: iff
 
dmsocmmm sK ' * : 8 6 0*
 fff 
TOTAL CELLS : ' ♦ 96 132 88*	 *ff 
TOTAL SPECIES/BENERA * 10 13 10*	 iff 
Table 10. Water chemistry and phycQlpgyj May 25, 1982, no time recorded. 
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STATION 1 ♦ STATION 2 STATION I STATION 2 *i# 
# DEPTH T DO T DO «* 
5EPTH (HETERS)" 7f HETERS "C PPH °C PPH f« 
TEMPERATURE (°C)f 22.4 20.6 20.1 20.1* fff 0.0 21.0 f iff 
fff 0.6 20.8 f fff 
f CELLS PER HILLILITER TIHES 1000 fff 1.2 20.7 f fff 
mimonsm mmom* 16 16 6 4* fff 1.8 20.6 f fff 
cmomL/i ULmoim 1 14 20 6 4* fff 2.4 20.4 f fff 
fmcm sp. * 0 4 0 0* fff 3.0 20.5 f fff 
soLLMmfi mion f 2 4 0 0* fff 3.6 20.4 f fff 
ummnuAs?. ff 8 22 8 Of fff 4.2 20.3 f fff 
scmmm mmns « 0 4 0 Of fff 4.8 20.2 f fff 
scmums nmpm 1 2 0 0 2* fff 5.4 20.1 f fff 
ummoH KiHim f 2 2 2 2f fff i.O 20.1 f fff 
uimDm W6om i 0 4 0 Of fff 6.6 20.1 f fff 
nimim mmomim *; 0 0 0 fff 7.2 20.1 f fff 
cmmonom sp. i 2 4 0 Of 
msAEmpsis ammi f 0 2 0 Of 
mmococcopsis sp. f 8 8 '6 6f 
mismEiu SP. i 8 0 0 Of 
nmocnm sp. « 4 0 0 2f 
ncuLAmu SP. . 1 0 0 2 Of 
KELOsm mms « 56 70 46 Of 
sjEPBAmism SP. f 0 0 8 ■ 'iSf . 
PEHAJE VAm i 2 0 0 Of 
TOTAL CELLS f 124 160 84 42f fff 
TOTAL SPECIES/BENERA i 12 12 8 8f 
Table 11. Water chemistry and phycology, June 3, 1982, no time recorded.
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STATION 1 : : f station:; »♦ STATION I STATION 2 
♦ "♦ depth T 00 T DO 
5EPTH (HETERS)it 0 2 5 7t 0 2 5 7i" HETERS °C PPM °C PPM 
TEMPERATURE (®C)t 22.6 22.8 22.6 22.4i if« 0.0 22.6 iff 
♦♦♦ 0.6 22.6 iff 
♦♦♦ 1.2 22.7 iff 
««« 1.8 22.8 Iff 
iH 2.4 22.7 iff 
♦♦♦ 3.0 22.7 iff 
iff 3.6 22.7 iff 
iff 4.2 22.6 iff 
fit 4.8 22.6 iff 
if ff 5.4 22.5 iff 
iff 6.0 22.4 iff 
Table 12. Water chemistry and phycolpgy, 9:15 AM, June 17, 1982. 
if STATION 1. f station 2 "f STATION 1 STATION 2 "♦ 
If f iff DEPTH T DO T DO iff 
DEPTH {METERS)" 2 5. 7f 7fff METERS OG PPM °C PPM iff 
NITRATE (PPM)f 0.00 0.00 0.00 O.OOf iff 0.0 27.5 Iff 
AMMONIA (PPM)f 1.10 0.50 0.84 0.88f iff 0.6 26.3 iff 
silicate , (PPM)f 0.40 0.45 0.68 0.88f iff 1.2 23.9 iff 
PHOSPHATE. (ORTHO) (PPM)f 1.30 0.40 0.85 0.50f iff 1.8 23.0 iff 
SULPATE {PPM)f 76.0 74.0 79.0 79.Of iff 2.4 22.4 Iff 
pH f U 8.8 8.6 8.5f iff 3.0 21.8 iff 
TEMPERATURE (°C)f 27.5 23.0 21.4 21.3f Iff 3.6 21.5 iff 
iff 4.2 21.5 "f 
Iff 4.8 21.4 iff 
iff 5.4 21.3 iff 
f" 6.0 21.3 iff 
iff 6.6 21.3 iff 
Table 13. Water chemistry and phycology, 3:00 PM, June 24, 1982­
  
 
 
 
STATION 1 1 STATION 2 *1* STATION 1 STATION 2 ft** 
i DEPTH T DO * T DO *** 
5EPTH (HETERS)« 0 2 5 7* 0 2 5 7*** METERS °C PPM ft °C PPM ft** 
NITRATE (PPH)* 1.40 1.00 0.60 1.80* 0.0 23.2 ft** 
AHMONIA (PPH)* 0.20 0.38 0.44 1.00* 0.6 23.2 *** 
SILICATE (PPH)t 0.25 0.14 0.50 0.90* i** 1.2 22.6 ft** 
PHOSPHATE (ORTHO) (PPM)* 0.14 0.02 0.23 0.40* i*t 1.8 22.6 ft** 
SULFATE (PPM)* 95.0 100.0 100.0 120.0* *** 2.4 22.5 *** 
TEMPERATURE (®C)* 23.2 22.6 22.2 21.5* Iff 3.0 22.5 *** 
*** 3.6 22.5 **« 
ff CELLS PER MILLILITER TIMES 1000 fff 4.2 22.5, *** 
mismusm conmum* 2 10 2 0* *«» 4.8 22.4 *** 
momLn mmoim * 38 8 8 8* ♦f* 5.4 22.0 ft** 
fmCEI/l SF. < 2 0 0 0* *** 6.0 21.6 *** 
sotmim mim f 4 4 4 4* Iff 6.6 21.5 ft** 
PfUmLH SF. * 2 0 0 0* *« 
scLuusm mHUHE * 0 2 2 2* iff 
scmmm dimpm * 2 0 2 2* iff 
scmmm mmcsm * 6 0 0 2* ft* 
jETpmpon mim * 2 6 2 2* Iff 
jEmEMcn nmm * 0 0 2 2* *** 
jEmsim sEiEPocfiHim * 0 0 2 4* fif 
csLPumums bp. * 6 4 2 0* ffi 
msLoiicmuA puncmim 0 0 0 4* iff 
muEU sp. f 2 0 0 0* *** 
miyiccoccopsis sp. f 34 28 ■ 4 14*. iff 
mcPMYsns SP. * 28 ■ 0 0 0* iff 
OSClLLUmiP SP.: f 10: 2 0 0* if* 
nmm mim t 4 0. 4 0* ft** 
sJEPumsism sp. * ■ 14 24 4 4* ft ft ft 
cmsocmmm sp. * 0 28 0 6* ft** 
mmDimn sp. ♦ 2 2 0 0* ft ** 
TOTAL CELLS * 158 118 38 54* . ft ft ft 
TOTAL SPECIES/BENERA * 16 11 12 12* ft ft ft 
Table 14. Water chemistry and phycqlogy, 11:45 AM, June 30, 1982. 
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STATION 2 STATION I » STATION 2 «**
 
f DEPTH T DO * T DO **«
 
STATION 1 *
 
0 2 5 METERS "C PPM * °C PPM «**
5EPTH (H£TERS)« 0 2 5 7*
 
0.00 - 0.0 23.1 *
 
- ; - 0.6 23.0 *
 
NITRATE (PPH)* 0.50 1.80 1.00 0.50* 0.00 0.00 *«*
 
-
NITRITE (PPH)* 0.00 0.00 0.00 0.00* ««*
 
0.20 - 1.2 22.9 * H*
 
SILICATE (PPM)* 0.25 0.22 0.44 0.55* 0.13 0.17
 
ARMQNIA (PPH)» 0.25 0.23 0.48 0.60* 0.15 0.13
 
0.16 - 1.8 22.7 * «**
 
0.25 ■ 2.4 22.7 *
 
PHOSPHATE TOTAL (PP«)* 2.BO 1.30 1.60 1.50* 0.43 0.68 1.50
 
PHOSPHATE lORTHQ) (FPU)* 0.40 0.21 0.49 0.40* 0.13 0.16 ***
 
3.0 22.6 * f**
 
65.0 : 75.0 • 3.6 22.6 * ***
 SULFATE (PPH)* 90.0 90.0 93.0 98.0* 75.0 

4.2 22.4 * H*
pH *. 8.8. 8.8 8.7 8.7*
 
TEMPERATURE (^C)* 23.1 22.7 22.4 22.0* 24.0 24.1 23.1 22, 4.8 22.4 * lit
 
5.4 22.4 * f«*
 
1 CELLS PER HILLILITER TIMES 1000
 6.0 22.2 * fH
 
0 0 2 6.6 22.0 *
 misjmum commm* 0 0 4 0* fit
 
CHLO/iELi/i ULmoim * 10 6 6 , 14* 6 30 14
 
cosmm sp. * . 0 2 0 0* 0 0 0
 
soiiMiifi/i mim , « 8 6 6 10* 10 18 6
 
aimmmia bp. » 0 0 2 0* 0 0 0
 
Pfumu SP. * 0 0
 0 0* 0 2 0
 
pmmm sp. * 0 0 0 2* 0 0 0
 
scEHEUism mums * 4 0 0 0*
 0 2 8
 
scmusm mmcfim * 0
0 0 0* ■■ ■■ ' 2' - 4 4
 
niPMMon nifiim * 0 0 0 0* 2 10 4
 
immPM wmiiK , * 2 0 0 0* 0 2 0
 
jETPmPMn ifEJEPccmm * 0 0 0 0* 0 4 0
 
nomscHusp. * 0 0 2 0* 0 0 0
 
CHmnmm sp. * ■ 0 0 0 4* 0 0 0
 
miommiP pimmupi 0 0 0 0* 0 4 0
 
mmsccccopsis sp. * 40 12 2 8* 16 44 18
 
MEPISHOPEnS SP. * 0 0 . 0 0*
 0 2 0
 
ncRocjsus SP. * 4 0 0 0* 14 8 .0
 
mosm mim , * 0 0 8 2*
 0 2 2
 
sjEPPPmiscus SP. * 66 20 14 24* 6 IB 30
 
jpscmomss sp. « 4 0 0 0* 0 0 0
 
misomomm sp. ♦ 6 6 2 , 0* 4 4 8
 
EmiELU SP. * . 0 0 0 0* , 0 0 . 2
 
TOTAL CELLS *
 144 52 46 64* 60 154 98
 
TOTAL SPECIES/BENERA * 9 6 9 7* 8 15 11
 
Table 15- Water chemistry and phycology, ?:15 AM, July 5, 1982.
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STATION 1 » STATION 2 . f** STATION 1 STATION 2 ***
 
i« ***
« *** DEPTH T DO * T DO
 
5EPTH <METERS)t* 0 2 5 7* 0 2 5 7*** HETERS PPH * "C PPH *«*
 
-

- «f ***
MITRATE (PPN)« 0.00 0.00 0.00 0.00* 0.0 24.2
 
- ■ 
- Iff ***
NITRITE (PPH)* 0.00 0.00 0.00 0.00* 0.6 24.2
 
AHflONIA (PPH)* 0.38 0.37 0.45 0.45* - iff 1.2 24.2 ***
 
SILICATE (PPH)t 0.23 0.22 0.25 0.55* 1.8 24.0
- tft at
 -

- «f# 2.4 23.6
 
PHOSPHATE TOTAL (PPHI* 0.61 0.61 1.22 0.74* 3.0 23.6
 
PHOSPHATE (QRTHQ) (PPH)* 0.2& 0.33 0.37 0.48* ***
 
-

- ♦#* *** 
SULFATE (PPH)* 95.0 92.0 87.0 91.0* - . - - *** 3.6 23.5 ff* 
HARDNESS CALCIUH (PPH)* 50.0 60.0 50.0 55.0* - ffi 4.2. 23.4 «** 
HARDNESS TOTAL (PPH)* 120.0 120.0 120.0 120.0* - *** 4.8 23.4 
FLOURIDE (PPH)* 0.8 0.8 0.8 0.8* - *♦# 5.4 23.2 f«*-
-PH « 8.9 8.8 8.7 8.6* - *** 6.0 22.8 
TEHPERATURE CO* 24.2 24.0 23.4 22.7* - il4 6.6 22.7 f** 
7.2 22.7 
Table 16. Water chemistry and phycology, 6:00 PM, July 12, 1982. 
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1* STATION 1 f STATION 2 STATION 1 * STATION 2 
ft f DEPTH T DO * T DO 
DEPTH (KETERS)** 0 2 5 7* 0 2 5 7 METERS "C PPM * "C PPM 
pH » 8.8 8.7 8.7 B.7f 8.9 8.8 8.6 0.0 23.9 * 25.0
 
TEMPERATURE (°C)* 23.9 23.6 22.9 22.7* 25.0 23.9 23.4 22.6 0.6 23.7 * 25.0
 
1.2 23.8 * 24.5
 
CELLS PER HILLILITER TIMES 1000 1.8 23.6 * 23.9 
mismusm commi/s* 10 6 2 8* 0 14 0 6 2.4 23.2 * 23.6 
momifi LLLmoim # 26 4 6 6* 18 8 2 6 3.0 23.0 * 23.6 
namrm sp. * 2 0 2 0* 0 0 0 0 3.6 23.0 * 23.5 
Fmciju sp. : i 0 2 0 0* 0 0 0 0 4.2 22.9 * 23.5 
miMiHH mim ♦ 6 4 0 IB* 2 4 6 2 4.8 22.9 * 23.1 
mcmmLifi sp. # 8 0 0 0* 14 4 8 0 5.4 22.9 * 22.9 
pmufi SP. * 0 0 0 2* 0 0 1—0 0 6.0 22.8 * 22.7 CO
 
scEnmsm o.mum * 10 2 0 4* 0 0 2 0 6.6 22.7 * 22.6
 
n nn /
tcmmm dimpm. . * 0 0 0* 0 0 0 0 7.2
 t0
 
muusm nmmfiim » 0 0 0 4* 2 0 0 2 7.8 12,h 
snEumm PEkfomus ♦ 0 0 0 0* 0 4 0 2
 
jtTPry-s xinjitl'jt * 2 ij)
0 0* 0 4 2 2 
17 ♦ 0 2 0 4* 4 , 2 0 0 
TETRflST^Ji/* IfEJEMCmm i 0 0 0 0* 0 4 2 0 
nsiommik nmioam* 0 . 0 0 0* 2 0 0 2 
mmmpm EiEumi * 0 0 0 2* 0 0 0 0 
miymocmsis sp. » .40 42 20 32* 54 46 34 26 
HEklSHOPEm SP. « 10 0 0 4* 0 0 0 2 
ncmniis sp. * 0 2 4 4* 2 2 4 8 
ndULPm SP. ♦ 0 0 0 0* 0 2 0 2 
IfiOSJjJA VAWA#S * 6 2 4 2* 0 0 0 2 
sjEPmomsm sp. ♦ 2 10 10 22* 2 28 6 6 
mcPEmopps SP. * • 0 2 0 0* 0 0 0 2 
CHmomoMiiLm sp. * 2 2 : 0 0* 2 0 0 0 
TOTAL CELLS , f 122 84 48 112* 102 122 66 70 
TOTAL SPECIES/SENERA * 11 14 8 13* 10 13 9 14 
Table 17. Water cheniistry and phycology, 6:00 AM, July 13, 1982.
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ft STATION 1 1 STATION 2 *** STATION 1 STATION 2 Iff
 
** f Iff DEPTH T DO * T DO iff
 
5EPTH (HETERS)** 0 2 5 7* 0 2 5 7*»* HETERS PPH * °C PPH fff
 
MITRATE IPPH)* 0.00 0.00 0.00 0.00* 0.00 0.00 0.00 0.00 *** 0.0 25.5 26.9 iff
 
NITRITE (PPH)* 0.00 0.00 0.00 0.00* 0.00 0.00 0.00 0.00 *** 0.6 25.4 . 26.8
 Iff
 
ANHQNIA ; : IPPHJi 0.23 0.27 0.82 0.95* 0.30 0.25 0.25 1.19 *** 1.2 25.4 26.8 iff 
SILICATE (PPH)* 0.45 0.50 1.08 1.25* 0.40 0.40 0.60 1.40 *** 1.8 25.4 26.8 iff 
PHOSPHATE (ORTHQ) (PPH)f 0.19 0.23 0.43 0.50* 0.16 0.13 0.17 0.67 *** 2.4 24.9 26.8 iff 
PHOSPHATE TOTAL (PPH)* 1.35 0.36 0.78 0.80* 0.67,.0.84 0.50 . 1.15 *♦* 3.0 24.8 25.8 iff 
BULFATE (PPH)i ■- -• - - ♦ 70.0 125.0 110.0 180.0 *** 3.6 24.5 25.5 iff ■ 
- fff iffHARDNESS TOTAL (PPH)* 70.0 120.0 120.0 75.0* 109.0 4.2 24.2 25.4 
FLQURIDE (PPH)* O.B 0.7 0.7 0.7* 0.7 0.8 0.7 0.8 *** 4.8 23.9 25.0 iff 
pH i 8.9 8.9 8.6 8.6* 9.0 9.1 8.7 8.6 *** 5.4 23.6 24.2 iff 
TEMPERATURE (°C)* 25.5 25.4 24.1 23.3* 26.9 26.8 25.2 23.3 **♦ 6.0 23.6 23.6 iff 
Iff 6.6 23.3 23.3 iff 
Iff 7.2 2,3.2 fff 
Iff 7.8 23.2 fff 
Table 18. Water chemistry and phycology, 6:30 AM, July 19, 1982. 
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STATION 1 * STATION 2 STATION 1 * STATION 2 If* 
If ' 1 DEPTH T DO * T DO Iff 
5EPTH (HETE.RS)*t 0 2 5 7* 0 2 ,5 7 HETERS °C PPH * "C PPH *«f 
MITRATE (PPH)* 0.00 0.00 0.00 0.00* o.bo 0.00 0.00 0.00 0.0 30.0 * 29.2 Iff
 
MITRITE (PPH)* 0.00 0.00 0.00 0.00* 0.00 0.00 0.00 0.6 29.9 * 29.0 Iff
 -

ARMflHIA (PPH)* 0.20 0.40 0.35 1.70* 0.53 0.50 0.40 1,85 1.2 27.5 * 27.5 Iff
 
SILICATE <PPH)f 0.40 0.43 0.43 1,30* 0.35 0.40 0.42 1.30 1.8 27.1 * 26.7 ♦**
 
PHOSPHATE (ORTHQ) (PPH)* 0.05 0.05 0.05 0.07* 0.04 0.03 0.03 0.60 2.4 26.8 * 26.6 Iff 
PHOSPHATE TOTAL (PPH)* 0.08 0.24 0.16 0.50* 0.07 0.12 0.12 0.60 3.0 26.5 * 26.5 Iff 
SULFATE (PPH)* 90.0 BO.O 80.0 80.0* 100.0 90.0 95.0 90.0 3.6 26.3 ♦ 26.2 fff 
pH ♦ 9.0 8.9 8.6 7.9* 9.0 9.0 8.8 8.0 4.2 26.1 * 26.2 Iff 
TEMPERATURE ("0* 30.0 27,1 25.8 23.1* 29.2 26.7 26.1 22.8 4.8 25.5 * 26.0 Iff 
5.4 23.3 * 25.7 fff 
* CELLS PER HILLILITER TIMES 1000 6.0 23.2 ♦ 23.4 Iff 
misimssm mmum* h 0 0 2* 2 fff4 2 0 6.6 * 22.8 
cmmufi LLLusoim * 6 2 2 0* - ■4 20 6 2 7.2 * 22.7 fff 
mUULLfl LOUBJSEU * 2. 0 0 0* 0 2 0 fff0 7.8 * 22.5 
- . 0 0 2 0* 0 0 : 0 4 
sammfi mim * 0 2 2 2* 0 4 0 0 
mmmiud sp. ♦ ■ 4 0 0 a* 4 0- 6 4 
PEdimm sp. * 2 0 0 0* 0 0 0 0 
scEmismmmns » 12 0 2 6* 0 2 6 0 
scmnsm nmpm * 4' 0 0 0* 0 2 0 2 
scEnmsmmmcms » 0 . . 2 0 0* 0 0 2 0 
jiimmp Kimm * lb 2 0 2* .2 0 4 8 
jETPPEmn msmif * 0 0 2 2* 0 0 0 2 
jEmsrm sEJEPOcsurm * 0 0 2 0* 0 0 0 0 
jpEumip uimmn ♦ 0 2 0 0* 2 0 0 4 
mmoMm^p, , * . 6 0 0 0* 0 2 0 0 
msLmmufi pimmicfi* 0 2 2 0* 0 0 0 0 
mmHd SP. * 0 0 0 0* 0 2 0 0 
, 0 0 0PmAEUOPSlS ELEHKIUJl * 0 2 0 0 
mmocompsu sp. * 16 16 IB ,6* 20 38 36 10 
mismEm sp. * . • 4 0 0 0* 0 0 0 b 
mmnm sp. * 0 0 0 ■ 2*. 2 0 0 4 
osciLLfimu sp. ♦ 0 0 0 O*' 2 0 0 0 
smvLPniP SP. * 0 2 0 b* 0 0 0 0 
Kfiosjw mim * 2 2 0 0* 0 0 0 0 
suppmmm sp, * 2 2 4 2* 2 12 2 2 
EmiEHfi SP. * 0 0 0 0* 0 0 2 0 
TOTAL CELLS « 76 36 36 32* 40 88 66 48 
TOTAL SPECIE5/SENERA * 13 11 9 9* 9 10 9 11 
Table 19. Water chemistry and phycplogy, 2:30 PM, July 27, 1982. 
  
 
 
77 
«« STATION 1 * STATION 2 tft* STATION 1 * STATION 2 **♦ 
*# # DEPTH T DO » T DO *** 
DEPTH (HETERS)i* 0 2 5 7* 0 2 5 7*** METERS PPM ♦ °C PPM *** 
NITRATE (PPN)* 0.00 0.03 0.00 0.00* 0.00 0.00 . 0.00 0.04 «♦* 0.0 2B.0 * 28.6 *** 
NITRITE (PPM)* 0.02 0.02 0.03 0.06* 0.01 0.03 0,19 0.13 ♦** 0.6 27.7 * 27.8 **« 
AHMONIA (PP!1)t 0.40 0.50. 0.55 0.65* 0.40 0.45 0.52 0.48 *«* i.2 , 27.6 * 27.5 f«i 
SILICATE IPPH)* - ; - ■ - - * - - 0.70 . - 1.8 27.5 » 27.4 *** 
PHOSPHATE (ORTHO) (PPM)* 0.11 0.15 O.M 0.11* 0.00 0.05 0.05 0.11 *** 2.4 27.3 * 27.3 ft* 
PHOSPHATE TOTAL (PPH)i 0.35 0.20 0.30 0.20* 0.35 0.30 0.30 0.20 *** 3.0 27.2 * 27.0 *** 
HARDNESS TOTAL (PPM)* 120.0 120.0 120,0 110.0* 110.0 110.0 120.0 130.0 *♦* 3.6 27.2 * 26.8 **« 
pH f 8.9 8.8 8.8 8.8* 8.9 8.9 8.7 8.5 *** 4.2 27.1 * 26.7 ♦** 
TEMPERATURE m* 28.0 27.5 27.1 27.0* 28.6 27.4 26,6 26.0 **» 4.8 27.1 * 26.6 *** 
«** 5.4 27.0 * 26.0 *«* 
CELLS PER HILLILITER TIMES 1000 **« 6.0 27.0 « 26.0 *** 
mismmm mmms* 0 2 0 6* 2 2 6 6 *** 6.6 27.0 * 26.0 *«* 
mimim * 12 38 4 4* 0 2 4 0 *** 7.2 * 23.9 *** 
cmmLif^ immn1 * 0 0 0 0* 0 0 0 2 ♦♦* 7.8 * 23.2 *** 
mmm sp. * 0 2 0 .0* 0 0 0 0 *«* 
fmcna sp. * 0 0 0 2* 0 2 2 0 *«* 
Mimim mim * 0 4 2 4* 0 0 0 0 it* 
mcummu sp. * 8 14 6 8* 0 0 10 2 *** 
scinsEsm itsmm! " * 4 2, 0 0* 0 2 0 0 **♦ 
scmusm nmpm * 0 0 0 2* 2 0 0 0 *** 
mumm aumicms * 2 0 0 2* 0 0 0 0 *♦* 
mmmH nmm * 0 0 2 0* 2 0 4 4 *** 
immcHu SP. * 0 2 0 0* 0 0 2. 0 **• 
mammm bp. f 0 2 4 4* 0 0 0 0 *i* 
nsLmEiau PLmiomch 0 0 2 0* 2 2 0 0 *** 
sficmococcmis sp. * 22 20 20 32* 26 14 38 14 *** 
mismEnnsp. * 0 0 0 0* 0 0 0 2 *** 
mmcysjis sp. » 2 8 0 0* 0 0 0 0 **« 
miiiamiii sp. * • 2 0 8 18* 6 8 8 16 *** 
HLOsm mim * 2 4 0. 2* ; 0 0 2 0 *** 
sTEPmmsm SP: * 0 0 0 0* 2 2 8 0 *** 
pmnmm 0 0 2 2* 0 0 0 0 *♦* 
muu SP. * 0 0 4 2* 0 0 0 0 *** 
mcmonom sp. 1 0 0 0 0* 0 2 0 0 ♦*♦ 
mnocmmm sp. *■ 0 0 0 0* 0 2 0 0 *»« 
SYHmiHILlIt SR. * 2 0 0 2* 0 0 0 2 **« 
TOTAL CELLS * 56 98 54 90t 42 38 84 48 *** 
TOTAL SPECIES/BENERA * 9 11 10 14* 7 10 10 B *** 
Table 20. Water cbefnistry and phycologyy 10:40 AM, August 2, 1982­
  
 
 
#« STATION I « STATION 2 «« STATION 1 , STATION 2 *1* 
ft * *** DEPTH T , DO T DO *** 
5EPTH IHETERS)** 0 7* , 2 5 7*#* METERS °C PPM °C PPM *** 
NITRATE 
NITRITE 
(PPM)* 
(PPM)* 
0.00, 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00* 
0.01*­
0.02 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 *** 
(),05 *** 
0.0 
0.6 
26.4 
26.2 
26.8 
26.8 
1*1 
111 
AMMONIA (PPM)* 0.30 0.40 .0.35 0.30* 0.40 0.40 0.40 0.60 *** 1.2 26.2 26.8 *** 
SILICATE (PPM)*' 0.80 0.85 0.85 0.90* 0.80 0.85 0.80 1.40 »** 1.8 26.1 26.7 
11* 
PHOSPHATE (ORTHQ) 
PHOSPHATE TOTAL 
BULFATE 
HARDNESS TOTAL 
pH 
TEMPERATURE 
(PPM)* 0.05 
(PPM)* 0.40 
(PPM)* 100.0 
: (PPM)« 110.0 
* 8.9 
{°C)* 26.4 
0.04 
0.30 
85.0 
120.0 
8.8 
26.1 
0.02 
0.30 
0.05* 
0,25* 
85.0 100.0* 
120.0 120.0* 
8.8 ,8.8* 
26.0 25.7* 
0.03 0.04 
0.45 0.45 
90.0 110.0 90.0 
120.0 110.^0 m.o 
9.0 9.0 8.9 
26.8 26.7 26.6 
0.03 
0.45 
0.23 *** 
0.70 *** 
80.0 *** 
120.0 ♦** 
8.6*** 
25.3 *** 
*«* 
2.4 
3.0 
3.6 
4.2 
4.8 
5.4 
6.0 
26.3 
26.-2 
26.1 
26.0 
26.0 
25.9 
25.8 
26.6 
26.6 
26.6 
26.6 
26.6 
25.8 
25.5 
. 
*11 
111 
111 
111 
111 
111 
11* 
* CELLS PER MILLILITER TIMES 1000 *** 6.6 25.3 111 
misimms mmmm 
momifi uLipmufi * 
fmuusp. * 
SOLiMlHlP midU * 
4 
6 
0 
8 
2 
6 
2 
0 
2, 
4 
0 
0 
0* 
0* 
0* 
0* 
10 
26 
0 
12 
2 
14 
0 
4 
2 *** 
8 *** 
0 «** 
4 *** 
7.2 
7.8 
25.3 
24.2 
111 
11* 
KiitmEPiaLd sp. * 0 4 0 4* 14 6 & 11* 
SCEHEHESm mmMS * 0 6 0 0* 0 0 2 *** 
scEHEUsm umpm 
mmmimim , 
* 
* 
0 
0 
0 
0 
0 
0 
2* 
0* 
0 
0 
0 
6 
0 1*1 
2 ♦** 
lEimum jpimifn * 
* 
0 
0 
0 
0 
0 
0 
0* 
2* 
0 
0 
0 
0 
4 *1* 
0 *1* 
cmmonom sp. * 
miomiELU PLmmiU* 
s 
0 
o 
0 
0 
0 
0* 
0* 
2 
2 
6 
4 
0 *** 
0 11* 
mSdEmPSIS ELEHnHII * 0 0 0 0* 0 2 0 *** 
i/innococcopsis SP. * I6 6 2 12* 90 42 24 *** 
KEPlSKCPEdld SP. * 0 0 0 0* 0 0 60 *** 
mcmrsns SP. * 0 0 0 0* 0 8 0 *** 
miLLdmn SP. * 0 10 0 0* is 26 0 **♦ 
mosmmms * 32 0 0 0* 0 0 0 *** 
PEMm num 1 0 2 0 0* 0 0 0 *«* 
EmiHfi SP. * 6 0 0 2* 2 2 0 *** 
symmn/n sp. 
TOTAL CELLS 
* 
♦ 
0 
80 
0 
38 
0 
8 
0* 
22* 
2 
178 
0 
122 
0 *** 
112 «** 
TOTAL SPECIES/BENERA * 7 8 3 5* 10 12 9 111 
Table 21. Water chemistry and phycblogy, 9:00 AM, August 10^ 1932, 
   
 
 
  
 
  
  
 
   
79 
STATION 1 * STATION 2 *** STATION 1 * STATION 2 ***
 
a
 * *»* DEPTH T DO * T DO ***
 
DEPTH (METERS)t* 0 2 -7* 0 2 5 7*** METERS °C PPM * ***
OC PPM
 
MITRATE (PPM)* 0.00 0.00: 0.00 0.00* 0,00 0.00 0.00 0.00 *** 0.0 28.1 28.0 *** 
NITRITE : (PPM)* 0.00 0.00 0.00 0.00* 0.00 0.00 0.00 0.00 *** 0.6 28.1 * 26.7 *** 
AMMONIA (PPM)* 0.21 0.10 ;0^25 0.30* 0.25 0.25 0.35 0.59 *** 1.2 27.4 * 26.5 **♦ 
SILICATE (PPM)* 1.00 1.20 1.10 l.lOf 0.90 1.10 1.10 1.50 *** 1.8 26.7 26.3 **** 
PHOSPHATE (QRTHQ) (PPM)*: 0.03 0.20 0.02 0.02* 0.03 0.12 0.02 0.02 *** 2.4 26.4 ♦ 26.3 *** 
PHOSPHATE TOTAL (PPM)* 0.20 0.40 0.20 0.22* 0i30 0.20 0.20 0.23 *** 3.0" 26.3 • ■: ■*■ ■- 26; 3 *** 
HARDNESS CALCIUM (PPM)* 50.0 50.0 50.0 50.0* 50.0 50.0 50.0 50.0 *** 3.6 26.3 * 26.2 »«* 
HARDNESS TOTAL (PPM)* 115.0 120.0 120.0 115.0* 120.0 120.0 120.0 120.0 ♦** 4.2 26.2 * 26.1 f*i 
PH: ; * 9.2 9.0 8.8 8.7* 9.3 8.9 8.8 8.7 *** 4.8 26.2 * 25.8 *** 
TEMPERATURE m* 28.1 9.3	 26.2 26.1* 28;0 26.3 25.9 25.4 *«* 5.4 26.1 * 25.6 *** 
*** 6.0 26.1 * 25.5 «*« 
* CELLS PER MILLILITER TIMES 1000 *** 6.6 * 25.4 *«« 
mimoums cmoLmsi 2 4 4 4* 2 8 0 0 *** 7.2 * 25.0 4ft* 
moMLLii [LLimim « 4 0 6 6* 4 4 10 6 *** ,7.8 ♦ 24.5 *** 
cmmiu tmism * 0 . 2 0 2* 0 ■ 0 2 0 *** 
nmnm sr. . -* 0 0 0 0* 4 0 0 0 *** 
fPANCnA SP. * 0 2 0 0* 0 -0 0 0 *«* 
mmim mim * 0 2 6 0* 4 0 2 0 **♦ 
mcmmLu sp. ♦ 6 0 10 8* 6 6 2 4 *** 
PAL*£UASP.\ « 2 0 0 .0* 0 0 0 0 *»♦ 
*smmsm mums , , 2 . : 0 0 4* 0 4 0 0 ***
 
scimism nm?m « : • ,0 : 0: 0 0* 2 0 0 0 ***
 
scmmms mmmm *, 2 0 2 0* 0 0 0 0 ***
 
jEimmn mmt 0 0 2 2* 6 0 0 0 ***.
 
nifimm iRiBom ■ ♦: 0 0 0 : 2*, 2 0 0 0***
 
SillUPM * 0- 2 0*' 0 0 0 ***
 ■0 
■ • 2
 
0 6 0, .., 0* 16 3 0 0 ***
 
PHfium SP. , *. 0 0 0 0* 2 . 0 0 ■ 0' ***
 
MTfmOCCOPSlS SP. ,* . 90 86 26 30* 104 46 32 20 **♦
 
KUosm mim . . * 2 4 2 4* 2 0 0 0 ***
 
siEPmoumus sp. ■ -f V 0 . 0 , 0 0* 0 0 0 2 ***
 
mcHELonom sp. ■* 0 0 0 0* 0 0 2 0 ♦**
 
smoBimi sp. * .0 0 0 0* 0 0 2 0 ***
 
TOTAL CELLS- * no 106 60 64* 154 78 52 32 ***
 
TOTAL SPECIES/SENERA i 8 7 9 10* 12 7 7 4 ***
 
C" ■ 0 0 ■ 2* 0 0 0.*** 
Table 22. Water chemistry and phycplogy, 1:15 PM, August 17, 1982. 
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i» STATION 1 STATION 2 "* STATION I * STATION 2 "♦ 
If m DEPTH T DO f T DO ♦" 
&EPTH (HETERS)tf 0 2 5 2 5 7i" KETERS "C PPH * °C PPH "* 
NITRATE (PPH)* 0.00 0.00 0.00 0.00* 0.00 0.00 0.00 0.00 **# 0.0 27.5 7.5 27.7 fffff 
NITRITE (PPH)* 0.00 0.00 0.00 0.00* 0.00 0.00 0.00 0.00 *♦* 0.6 27.1 7.1 27.0 ff ff ff 
AHMONIA (PPH)* 0.50 0.60 0.70 0.70* ().60 0.90 0.70 3.00 «** 1.2 26.8 5.8 26.4 ##ff 
SILICATE (PPH)* 1.00 1.00 1.00 1.10* 1.00 1.00 1.00 2.00 ♦** 1.8 26.7 4.8 26.4 #ff# 
PHOSPHATE (ORTHO) (PPH)f 0.10 0.15 0.10 0.05* 0.04 0.04 0.50 0.80 *** 2.4 26.5 3.6 26.3 ff ff f 
PHOSPHATE TOTAL (PPH)* 0.50 0.40 0.40 0.45* 0.75 0.40 0.45 1.60 ♦*♦ 3.0 26.5 3.5 26.1 *ffff 
DISSOLVED OXYBEN (PPH)* 8.5 5.4 3.4 /3.5* 8.3 3.5 2.2 0.2 **♦ 3.6 26.4 3.4 26.1 ff ff ff 
pH * 9.2 9.0 8.9 8.9* 9.0 8.9 8.8 8.1 *** 4.2 26.4 3.1 26.0 *** 
TE)ff»ERATURE CO# 27.5 26.7 26.3 26.4* 27.7 26.4 26.0 24.5 *** 4.8 26.3 2.9 26.0 fffff 
fit 5.4 26.4 3.1 25.9 iff# 
CELLS PER HILLILITER TIHES 1000 iff# 6.0 25.6 ff ff ff 
mismmms commi/s* 0 ■ 2 4 0* 2 2 2 **# 6.6 24.5 fffff 
cHimuft mi?mm * 6 4 4 2* 0 6 4 ##i 7.2 24.4 ff ff ff 
tmmiLii LomHU « 4 0 0 2* 0 0 0 iff# 7.8 24.3 fffff 
mmim PMifiu . « 20 12 18 16* 0 6 0 *#* 
mtumiiLLU s?, . * 4 2 6 0* 0 0 2 *## 
scmusm mmHS * 0 2 2 0* 0 0 0 ♦#* 
scEHEMsm mmcm * 0 0 2 0* 0 0 2 **# 
SCEHEHSm PEPMfimS * 0 2 0 0* 0 0 0 ##* 
lETPfiEmii mim * 2 0 0 0* 2 0 2 **# 
TEJPPEmil WBOm * 2 0 0 0* 0 0 0 «*♦ 
UElimiA SETISEm * 0 0 0 0* 0 0 0 #*# 
iPMnmm sp. * 0 4 0 Of 0 0 2 *#» 
mmopom sp. * 0 0 0 6* 0 4 0 **# 
msLoi/cmufi PLmmicp* Z 2 0 0# 2 0 0 *#* 
msPEmpsis ELEMmi * 0 0 0 0* 2 6 0 *** 
Bunmompsn ST. * 28 0 8 8* 6 0 6 ff ff f 
mmoPEms?. * .8 0 0 0# 0 0 0 fffff 
oBciiifimu SP. * 12 12 IB 8* 0 0 0 iff# 
mmpm sp. * 0 0 0 0* 2 0 0 iff# 
HEmm mim * 8 4 4 12* 2 6 0 iff 
STEPPmmcus sp. ♦ 4, 2 0 2* 0 0 0 fff# 
PEfim mion * 0 0 2 2* 0 0 0 #** 
muu sp. * 0 4 0 0* 2 0 0 f*# 
mnommim sp. * 0 0 0 0* 4 4 0 *** 
mmmm sp. * ; 0 0 2 0* 0 0 0 iff# 
TOTAL CELLS * 100 52 70 52* 24 34 . 20 *** 
TOTAL SPECIES/BENERA * 12 12 11 8* 9 7 7 ft# 
Table 23- Water chemistry arid phycology, 12:30 PM, August 26, 1982­
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ff STATION 1 f STATION 2 STATION 1 STATION 2 
iff i DEPTH T DO T DO "« 
JEPTH (HETERS)** 2 7# 0 2 5 METERS "C PPM % PPM iff* 
NITRATE IPPMIff 0.00 0.00 0.00 0.00* 0.00 0.00 0.02 0.00 0.0 25.5 6.6 27.3 7.5 fffff 
NITRITE (PPMIff 0.00 0.03 0.00 0.00* 0.00 0.03 0.00 0.00 0.6 26.3 6.1 26.0 6.7 iffff 
ANtlONIA (PPM)* 0.40 0.60 1.20 1.50* 0.30 0.35 1.20 3.50 1.2 25.8 4.7 25.8 5.8 ff** 
SILICATE . (PPM)* 1.40 hlO, 1.10 . 1.30* 1.00 1.10 1.20 1.90 1.8 25.7 3.7 25.7 4.5 ffffi 
PHOSPHATE (ORTHO) (PPM)* 0.15 0.05 0.11 0.15* 0.03 0.03 0.15 0.40 2.4 25.3 0.8 25.6 3.5 ftffff 
PHOSPHATE TOTAL (PPH)ff 0.45 0.70 0.70 0.80* 1.30 0.80 0.70 1.60 3.0 25.2 0.6 25.5 1.7 ffffff 
DISSOLVED OXYSEN (PPM)* 3.7 0.4 0.2* 7.5 4.4 0.7 0.4 3.6 25.1 0.4 25.5 0.8 ffffff 
HARDNESS CALCIUM (PPM)« 50.0 50.0 50.0 50.0* 50.0 50.0 50.0 50.0 4.2 25.0 0.4 25.3 0.7 ffffff 
HARDNESS TOTAL (PPM)* 120.0 120.0 120.0 120.0* 120.0 120.0 120.0 120.0 4.8 25.0 0.3 25.2 0.6 ffffff 
pH * 9.1 8.9 8.7 8.6* 9.1 8.9 8.6 8.6 5.4 25.0 0.3 25.2 0.5 ffffff 
TEMPERATURE CO* 25.5 25.7 25.0 24.9* 27.3 25.7 25.3 24.8 6.0 24.9 0.2 25.0 0.4 ffffff 
6.6 24.8 0,4 ffffff 
CELLS PER HILLILITER TIMES 1000 7.2 24.8 0.3 ffffff 
misimism mmms* 0 2 2 0* 0 2 0 7.8 24.6 0.3 ffffff 
CSLOP.ELLfi ILLlPSOim * 4 8 4 4* 10 16 10 
mumLPimmn * 0 6 6 8* 0 0 0 
ufimim sp. * 0 0 0 0* 4 2 0 
fPfmcEip sp. * 0 0 0 0* 2 0 0 
mEHnm mifufi * 4 6 6 16* 10 4 4 
mmEmLLP sp. * 0 26 0 0* 0 0 0 
PEdmmn SP. * 0 2 0 0* 0 0 0 
scEKESEsm Mimms * 0 4 2 0* 0 0 2 
scEHEdEsm mmpm * 0 2 0 0* 0 0 0 
scEMSEsm mmcmfi * 6 0 0 0* 0 0 2 
scEHEmm PEPFcmus * 0 4 4 2* 0 0 0 
iimEmH mmm * 4 4 2 2* 4 4 0 
lEmEMGnipmm * 2 0 0 0* 0 0 : 0 
unpsmp PETEPMPfum« 0 0 14 0* 0 0 0 
jPEmpj/i SEimm ♦ 0 2 0 0* 0 0 0 
rpocmcm sp. » 0 0 0 0* 0 0 2 
cmmmm sp. * 0 0 0 2* 0 2 0 
msLomiEUP pmcmrm 4 0 2 0* 2 0 2 
muEU SP. , * 2 0 0 0* 0 0 0 
muEmpm elemuii * 0 12 2 6* 12 2 6 
mrrmdccopsis sp. * 14 20 2 4* 16 4 20 
PEPismm SP. * 0 0 0 0* 0 0 4 
ncPGcrsjjs sp. * 0 2 2 0* 0 2 0 
osmipmu SP. * 0 0 4 0* 0 20 4 
mnm mms * 10 28 28 12* 14 10 8 
sjEPspmism SP. * 0 8 6 2* 4 2 0 
PEUJE mm * 26 4 6 2* 0 0 0 
EmEPP SP. * 6 0 0 0* 0 0 0 
mmmopum sp. * 2 0 0 0* 0 0 0 
TOTAL CELLS * 84 140 92 60* 78 70 64 
TOTAL SPECIES/6ENERA * 12 17 16 11* 10 12 11 
Table 24. Water chemistry and phycoiogy, 11:00 AM, August 31, 1982.
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ft STATION I STATION 2 STATION I ♦ STATION 2 ftt 
ft t fff DEPTH T DO * T DO ftt 
DEPTH (METERS)f 5 7t 2 5 7ttt HETERS PPH * °C PPH ftt 
fffNITRITE (PPH)t 0.01 0.00 0.01 0.01* 0.02 0.01 0.01 0.01 **♦ 0.0 29.2 14.4 28.5 
AHHONIA . (PPH)* 0.70 0.70 1.30 1.30* 0.60 0.50 0.90 0.90 *** 0.6 29.2 15.2 28.6 ft* 
PHOSPHATE TOTAL , (PPH)» 0.05 0.20 0.10 0.11* 0.03 , 0.02 0.03 0.15 **« 1.2 28.6 12.9 28.5 ft* 
DISSOLVED OXYGEN {PPH)t 14.4 II.1 2.8 1.3* 13.3 14.6 1.1 0.7 **♦ 1.8 27.3 11.1 28.2 ttt 
TEHPERATURE, CO* 29.2 27.3 25.9 25.6* 28.5 28.2 26.2 25.6 *** 2.4 26.4 8.4 27.3 *** 
ttt 3.0 26.2 5.3 26.5 ttt 
ftt tttCELLS PER HILLILITER TIHES 1000 3.6 26,0 4.8 26.5 
mismmm mmom* 2 0 2 6* 2 0 0 0 ttt 4.2 26.0 3.7 26.4 ttt 
cfimELLfi lujpsoim t 12 0 6 8* 12 10 4 4 ttt 4.8 25.8 2.8 26.0 ttt 
mmim mim f 4 0 2 8* 0 0 8 2 ttt 5.4 25.7 2.2 25.8 *** 
uRcmmuA sp. t 4 8 0 12* 20 12 10 0 ttt 6.0 25.6 1.3 25.6 ttt 
sctniMsm mums t , 0 0 0 0* 2 0 . 0. 0 ttt 6.6 25.6 ftt 
t 0 ttt fttsmusm mmm 0 0 0 2* 0 0 0 7.2 25.4 
sciuusm muicam * 0 0 0 2* 2 0 0 0 ttt 7.8 25.3 ttt 
smmsm pmomos t 0 2 2 0* 0 0 4 0 .**♦ 
jEmsiPiip umomim * 0 0 0 2* 0 0 0 12 *** 
CHmmmas sp. t 0 6 2 0* 0 0 0 0 ftt 
mmmpsis iUMmi t 10 4 2 0* 0 0 2 2 *** 
ucinocoumis SP. t 30 18 14 12* 2 6 4: 16 *** 
osmLmmsp. t 4 16 0 0* 0 0 0 0 ttt 
mosm mim t ■,4- 0 2 8* 2 6 0 4 ttt 
sJEPmcnscussp. t 2 0 , 0 0* 0 0 0 0 ftt 
PEHfiJE mm t 0 2 0 0* 0 0 0 0 ttt 
EmEPfiSP. t 0 0 0 0* 0 0 2 0 ttt 
CBRmcmmm sp. t 0 0 0 , , 0* 0 2 0 0 ttt 
mpomiiip SP. t 2 2 0 0* 0 0 0 O/tf* 
TOTAL CELLS t 74 58 32 60* 42 36 34 40 ft* 
TOTAL SPECIES/GENERA t 10 • 8 8 9* •7 5 7 6 ttt 
Table 25. Water chemistry and phycolpgy, 4:30 PM, September 7, 1982. 
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" STATION 1 ft STATION 2 STATION 1 * STATION 2 *** 
ff ft DEPTH T DO ft T DO ft** 
DEPTH (METERS)" 0 2 5 7t 0 2 5 7 METERS "C PPM * oc PPM *** 
NITRITE (PPM)* 0.02 0.02 0.02 0.01* 0.04 0.02 0.04 0.04 0.0 24.0 11.8 ft 23.9 9.6 ftft* 
DISSOLVED QXYBEN (PPM)* 11.9 2.5 1.2 1.2* 9.6 3.0 1.3 0.8 0.6 24.2 12.3 ft 23.9 9.1 ft** 
TEMPERATURE (°C)* 24.0 23.2 23.1 23.1* 23.9 23.3 23.0 23.0 1.2 23.2 3.2 * 23.5 5.1 «** 
1.8 23.2 2.5 ft 23.3 3.0 *«* 
f CELLS PER HILLILITER TIMES 1000 2.4 23.2 1.8 ft 23.2 2.3 ftftft 
mwmism commm* 6 2 2 2* 8 0 0 4 3.0 23.1 1.3 ft 23.1 1.7 ftft* 
CUOHELL/l ILLlPSOim « 6 4 6 10* 6 12 10 12 3.6 23.2 1.1 ft 23.1 1.5 ftftft 
mIIAf!II/It SP. f 0 0 0 0* 2 0 0 0 4.2 23.1 1.1 ft 23.1 1.5 ftftft 
nACAHms SP. f 0 0 0 0* 0 0 4 0 4.8 23.1 1.1 ft 23.0 1.3 ftft* 
mmmiA miAU i 10 2. 4 4* 0 2 2 4 5.4 23.1 1.1 ft 23.0 1.2 ftftft 
mmimuA sp. * 10 0 4 22* 4 0 18 ..4­ 6.0 23.1 1.1 ft 23.0 1.0 ftftft 
$cmums ABi/iims i 0 4 4 0* 2 0 2 2 6.6 ft 23.0 0.8 ftft* 
scimiSAi/s mmpm f 0 0 0 0* 0 0 2 0 7.2 ft 23.0 0.5 ftftft 
mmism AUAmcAm ft 0 2 0 0* 2 0 0 0 7.8 ft 22.9 0.3 ftft* 
sumism PikfOAAws ft 0 2 0 0* 0 0 4 4 
JEUAmoit nHim ft 0 2 0 0* 0 0 0 2 
umEiiAOH nmm ft 0 0 0 2* 2 2 ' 2 0 
UJPASJRl/lt HUAomim * 0 0 2 0* 0 0 0 0 \ 
JAEUmiA SEUmUK ft 2 0 0 . 2* 0 2 0 0 
jAocmcm SP. ft 0 0 0 0* 2 0 0 0 
atAummAs sp* ft 8 0 0 0* 0 0 0 0 
HISLmmEUA PLAHCmiCAi 0 0 2 0* 0 0 0 0 
AmAEHA SP. ft 0 0 18 8* 0 0 0 0 
AHASAEmPSIS ELEmHll ft . 2 0 2 2* 0 0 4 0 
BACmOCOCCOPSIS SP. ft 28 4 16 28* 16 12 12 28 
mmmmA sp. •. ft 20 0 0 0* 0 0 8 8 
mmcrsns sp. ft 0 2 12 2* 2 0 0 4 
osaiLAmnB?. ft 0 8 0 20* 0 4 . 8 14 
AELosm mms ft .8 12 2 10* 8 4 8 6 
siEPmomm sp. ft 0 0 4 . 4* 2 2 0 2 
PEHAIE dwn 4 0 4 0 4* 0 . 2 10 0 
EimHA sp. ft 32 0 0 0* 0 4 4 0 
JPACPELOMOm SP. ft 2 0 2 0* 0 0 . .0 0 
cmscmomiHA sp. ft 0 0 2 0* 0 0 0 0 
TOTAL CELLS ft 138 48 82 120« 56 46 98 94 
TOTAL SPECIES/SENERA ft 13 12 15 14* 12 , 10 15 13 
Table 26. Water chemistry and phycology, 5:00 PM, September 17, 1982. 
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STATION 1 * STATION 2 STATION 1 1 STATION 2 ««« 
ft * *** DEPTH T DO * T , DO *** 
JEPTH (METERS)f» o: . 2 5 :7l 0 2 5 7*** METERS PPM 1 °z PPM *** 
NITRITE (PPM)* 0.13 0.13 0.13 0.14* 0.12 0.12 0.13 0.12 *** 0.0 20.4 8.0 * 20.0 7,8 tft 
AMMONIA (PPM)* 0.30 0.33 0.35 0.40* 0.31 0.33 0.39 0.37 ♦** 0.6 20.2 8.1 20.0 7.4 
SILICATE (PPM)*^ 0.00 0.00 0.00 0.00* 0.00 0.00 0.00 0.00 *** 1.2 19.5 7,6 * 19.4 5.8 «f* 
PHOSPHATE (GRTHO) (PPM)* 0.15 0.10 0.10 0.10* 0.14 0.10 0.10 0.11 *** 1.8 19.3 6.8 * 19.2 5.2 **« 
PHOSPHATE TOTAL (PPM)* 0.30 0.23: 0.30 0.40* 0.30 0.23 0.23 0.23;*•* 2.4 19.2 6.0 * 19.1 4.6 tff 
SULFATE (PPMI* 80.0 80.0. 80.0 90.0* 80.0 80.0 85.0 85.0 *♦* 3.0 19.0 5.5 t 19.0 4.4 ♦f* 
DISSOLVED OXYSEN (PPM)* 7.9 6.8 4.6 4.2* 7.7 5.1 3.7 3.5 *** 3.6 19.0 5.1 f 19.0 4.2 **♦ 
FLCURIDE (PPM)* .0.9, 0.9 C.B 0.8* 0.9 0.9 0.8 0.9 *** 4.2 . 19.0 4.8 * 19.0 4.2 *** 
PH, , *. . 8.9 8.8 8.8 8.7* 8.9 8.7 8.7 8.7 *** 4.8 19.0 4.6 ♦ 19.0 4.0 «** 
TEMPERATURE (°C)* 20.4 19.3 .19.0 19.0* 20.0 19.2 19.0 18.9 *♦* 5.4 >9 0 ■ 4.4 . f 19.0 ' 3.8 **» 
♦#* 6.0 19.0. . 4.2 * 19.0 3.8 ♦♦* 
* CELLS Per *^1LLILITER TIMES 1000 *♦* 6.6. * 18.9 , 3.6 
mismmms mmurm 8 12 16 , 2* 12 6 0 4 *♦* 7.2 * 18.9 3,6 *** 
camuiti mipsoim * 8 4 8 18* 6 6 6 16 *** 7.8 * 19.0 2.1 «** 
cosmm sp. * 0 0 .0 2*. 2 0 0 0 *** 
imMim sp. f 6 4­ 0 0 0 2 0 *♦* 
mmim mim f 4 0 2 . 0* 0 8 2 2 **♦ 
nmmma sp. f 20 12 10 6* 8 14 22 22 *** 
$cmmm mmns * 6 2 8 0* 12 2 2 2 *** 
scmmm dmmiss » 2 0 0 0* ; 2 0 0 0 ***: 
scmnms immmim 0 0 0 0* 12 0 0 0 *♦* 
mmism mmmm * 6 2 0* 6 2 0 0 *** 
scEmism psmmus § 8 20 12 : 2* 0 2 0 2 *«* 
ummop HIHim * 2 0 2 0* 4 0 0, 0 *** 
lElRHUOH mBOHm * 2 2 6 2* 0 10 4 2 »** 
uimiMH HEimmnu * 20 0 0 0* 8 8 0 0 *** 
UEmRIA SEUSERUH * 2 0 0 0* 0 0 0 0 **♦ 
ciUHmiims sp. .* , 0 0 0 .0* 0 4 0 0 *** 
mLoucmuA ptrnmim , 0 2 0 2* 2 0 0 0 *** 
AmAfMSP. . r: 0 . 44 6 0* 6 32 :o 0 *** 
mmomcppsis sp. ; ■ ■ * 22 36 38 32* 42 34 34 32 *** 
HERmOPEdUSP. * 0 0 0 , 0* 0 8 0 0 «** 
nmcrsin sp. f 2 10 0 2* 6 6 2 2 *** 
osmwoRu SP. f 8 20 6 0* 0 0 0 0 *** 
iimipm SP. i 0 0 2 B* 0 2 2 0 *** 
HELOSIRd mim 24 42 ' 38 14* 18 16 12 2 *** 
siEPMHomm SP. 1 12 34 14 8* 20 4 8 18 *** 
imimu SP. * 0 0 0 4* 0 0 0 0 *** 
PEHfin imoH f 0 0 0 0* 0 2 0 0 *«* 
miEHfl SP. i 2 0 I 0* 0 0 0 0 *** 
TRummoHfis SP. * 0 0 0 2* 0 4 0 0 *** 
mmmoHL'tm sp. # ■ 0 0 2 4* 0 0 2 0 **« 
mHomm sp. f 0 0 0 0* 2 0 0 0 *»« 
TOTAL CELLS * 164 248 174 108* 168 172 98 104 *** 
TOTAL SFECIES/BENERA * 19 15 17 15* 17 19 12 11*** 
Table 27. Mater chemistry and phycology, 12:45 PM, October 27, 1982. 
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STATION 1 f STATION 2
 STATION 1 * STATION 2 *«*
 
♦f f DEPTH T DO * T DO *** 
5EPTH {«£TERS)H 0 2 5 7* 0 2 5 7 METERS. °C PPM ♦ °C PPH *** 
AHflONIA (PPmi 0.35 0.35 0.45 0.45* 0.50 0.50 0.55 0.55 0.0 14.0 12.8 * 14.0 12.0 *** 
SILICATE (PPH)« 1.40 1.20 0.15 1.50* 1.20 1.40 1.30 1.50 0.6 13.4 13.0 * 12.0 12.3 *** 
PHOSPHATE (ORTHO) (PPH)* 0.09 0.03 0.04 0.04# 0.01 0.03 0.03 0.04 ,1.2 11.7 11.2 * 11.4 9.6 *** 
PHOSPHATE TOTAL (PPH)» 0.13 0.12 0.15 0.15* 0.13 0.11 0.14 0.13 1.8 11.5 10.2 * 11.3 8.4 *** 
DISSOLVED OXYGEN {PP!1)t 3.9 3.3 2.1 2.0# 3.7 2.5 2.0 1.7 2.4 11.5 9.6 t 11.2 7.5 *** 
pH f .8.7 8.5 8.3 8.3* 8.7 8.4 8.2 8.1 3.0 11.4 8.7 * 11.2 7.3 *** 
TEMPERATURE m* 20.4 19.3 19.0 19.0* 20.0 19.2 19.0 18.9 3.6 11.4 8.2 * 11.2 6.8 *** 
4.2 11.4 7.9 ♦ 11.2 6.5 *** 
CELLS PER KILLILITER TIHES 1000 4.8 11.4 7.5 « 11.2 6.3 *** 
mismmm mmim* 12 10 4 0* 4 8 12 4 5.4 11.3 , 7.1 * 11.2 6.2 *»* 
cuLOHiLfi ULmoim * 6 6 22 4* 10 6 4 2 6.0 11.0 7.1 * 11.2 5.8 *** 
muuLLfi Lmisttfi t 0 0 2 2* 0 10 0 0 6.6 11.2 5.5 *** 
mmm sp. * 0 0 0 2* 2 0 0 4 7.2 11.2 5.3 **« 
mimpmrnLn sp. • 0 0 0 0* 0 6 0 4 7.8 11.1 5.4 *** 
fmamsp, * 0 0 0 0* 0 0 0 4 
mmwfi RmRJn * 0 6 4 4# 2 4 0 2 
mtammifi sp. * 12 26 10 2* 8 16 6 0 
ppLmiP SP. i 0 20 8 0* 4 0 0 0 
PEDIASrm SP. # 0 0 0 0* 0 2 0 0 
sciuusm mmm i 8 2 , 8 4* 4 10 8 4 
scEPEiJEsm mmpm ♦ 4 4 2 0* 2 4 4 0 
scmums immmm* 0 0 0 0* 2 0 0 0 
mumm mnmm » 4 2 2 0* 0 0 0 0 
SCEPESESm PEP.FOMm * 0 0 4 2* 4 0­ 10 4 
lEiRi^Emp mmp # ■ 2 " 2 , 6 4* 2 2 8 6 
JEJPMmP 7R1S0PUP * 0 0 2 8* 0 4 2 4 
lEJp/ismip Htmomnup» & 4 2 18* 12 4 B 2 
IPMPUCPIR SP. » 0 0 0 0* 2 0 0 0 
cmmumpfis sp. * 0 8 2 0* 0 0 2 0 
pmmnELifi pimmim 0 0 0 0* 2 0 0 0 
UmLdCQCCOPSlS SP. ♦ 18 60 38 34* 28 32 24 22 
picpomjis SP. * 0 0 2* 0 0 0 2 
PELOsm mms * 10 8 8 6* 4 0 ■ 2 n ^ -
STEPPmnscuss.p, * 0 2 0 Of 6 2 0 0 
EmEPd SP. «■ 0 4 0 2* 0 0 0 0 
ip.miiopms SP. i 0 0 0 0* 6 0 0 0 
cppfsomopnim sp. , ♦ 0 0 0 0* 0 2 . 0 0 
sjppomm SP. * 0 0 0 0* 2 0 0 . 0 
TOTAL CELLS i 84 . -1.64.. 124 94* 106 112 90 66 
TOTAL SPECIES/GENERA * 11 15 16 14* 19 15 12 14 
Table 28. Water chemistry and phycolpgy, 2:30 PM, December 20, 1982. 
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TOTAL SCENE'fJESMUS
 
AT VARIOUS DEPTHS THROUGHOUT THE STUDY
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APPENDIX E
 
FieURES 79 THR0U8H 83
 
ALGAL COUNTS
 
BY PHYLA, TOTAL MOTILE ALGAE
 
AND TOTAL ALGAL POPULATION
 
VS. TIME
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TOTAL CHLOROPHYTA
 
AT VARIOUS DEPTHS THR0U8H0UT THE STUDY
 
CELLS PER CUBIC CENTIMETER TIMES 1000 VS. TIME
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TOTAL CYANOPHYTA
 
AT VARIOUS DEPTHS THROUGHOUT THE STUDY
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TOTAL BACILLARIOPHYCEAE
 
AT VARIOUS DEPTHS THROUBHOUT THE STUDY
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TOTAL MOTILE ALGAE
 
AT VARIOUS DEPTHS THROUGHOUT THE STUDY
 
CELLS PER CUBIC CENTIMETER TIMES 1000 VS. TIME
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TOTAL ALGAL POPULATION
 
AT VARIOUS DEPTHS THROUGHOUT THE STUDY
 
CELLS PER CUBIC CENTIMETER TIMES 1000 VS. TIME
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